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June  14,  1963 

Boston  Redevelopment  Authority 
City  Hall  Annex 
Boston,  Massachusetts 

Att:   Mr.  VJallace  B.  Orpin 

Chief  Encineer  and  Director  of  Site  Development 

Gentlemen:' 

In  accordance  with  our  agreement  dated  October  24,  1962,  we  are 
pleased  to  submit  our  report  on  "Project  Improvements  in  the 
Charlestown  General  Neighborhood  Renewal  Plan  Area." 

Comprehensive  surveys  and  engineering  studies  were  conducted  to 
determine  the  need  for  construction  of,  or  improvements  to, 
streets,  utilities,  street  lighting,  traffic  control  and  other 
appurtenant  features  of  the  subject  area.   This  report  discusses 
the  existing  features  and  facilities  as  well  as  a  program  for 
future  changes,  additions  and  improvements. 

V/e  have  carefully  reviewed  and  analyzed  all  data  and  proposed 
physical  changes  presented  by  the  Authority.   This  review  -/as 
augmented  by  field  surveys,  personal  interviews  and  record 
searches  at  the  offices  of  the  City  of  Boston  departments  and 
other  agencies  concerned. 

VJe  appreciate  the  opportunity  of  performing  this  study  and  wish 
to  acknowledge  the  cooperation  and  assistance  of  the  Authority, 
its  staff  and  the  officials  of  other  public  and  private  agencies 
concerned. 

Very  truly  yours, 

EDWARDS  AND  KELCEY 

(^ordon  L. 
Partner 


NEWARK  MINNEAPOLIS  NEWYORK 


ACKflO'.JLEDGEMEiJTS 
The  assistance  received  from  officials  and  personnel  of  State, 
City  and  private  organizations  was  particularly  beneficial  to 
the  successful  completion  of  these  studies* 

We  sincerely  appreciate  and  gratefully  acknowledge  the  coopera- 
tion and  assistance  of  the: 

-  Boston  Redevelopment  Authority 

-  Boston  Public  V/orks  Department,  including 
the  Highway  Division,  Sewer  Division, 
IJater  Division,  Engineering  Division 

and  Street  Lighting  Division 

-  Boston  Police  Department 

-  Boston  Fire  Department 

-  Boston  Traffic  Commission 

-  Massachusetts  Department  of  Public  'forks 

-  Metropolitan  District  Commission 

-  Massachusetts  Port  Authority 

-  Massachusetts  Department  of  Public  Health 

-  Metropolitan  Transit  Authority 

-  Boston  Gas  Company 

-  Boston  Edison  Company 

-  Mew  England  Telephone  8  Telegraph  Company 

-  Boston  and  Maine  Railroad 


TABLE  OF  COfNfTENTS 

INTRODUCTION  1 

Background  1 

Area  Problems  and  Conditions  1 

Purpose  Guiding  the  Study  1 

CONCLUSIONS  AND  RECOMMENDATIONS  3 

Summary  of  Cost  6 

GENERAL  DESCRIPTION  7 

Location  7 

Buildings  7 
Topography                                       ,    7 

Street  System  8 

STREET  AND  HIGHIJAY  SYSTEM  9 

General  9 

Condition  of  Streets  9 

Vertical  and  Horizontal  Sight  Distances  10 

Rights  of  May  11 

Table  1,  Streets  to  be  Abandoned  13 

Table  2,  New  Streets  l'* 

Table  3,  Street  Alterations  and  Widenings  18 


SCOPE  OF  ROAD  CONSTRUCTION  20 

CONSTRUCTION  STAGING  21 

General  21 

Stage  I  21 

Stage  II  23 

Stage  III  2U 

Stage  IV  25 

Stage  V  and  Stage  VI  26 

Private  Utilities  28 

VJATER  DISTRIBUTION  SYSTEM  29 

Existing  System  29 

Criteria  for  New  Mains  30 

SURFACE  DRAINAGE  AND  SANITARY  SEWER  SYSTEMS  32 

General  32 

Existing  System  32 

MDC  Dam  33 

Separate  Sanitarv  and  Storm  Water  Systemf.  3k 

Easements  for  Utilities  36 

FIRE  AND  POLICE  COMMUNICATION  SYSTEM  39 

Police  Signal  System  39 

Fire  Alarm  System  39 

Relocations  UO 


STREET  AND  PARK  LIGHTING  42 

TRAFFIC  SIGNALIZATION  44 

Volume  44 

Criteria  for  Signalization  45 

METROPOLITAN  TRANSIT  AUTHORITY  FACILITIES  48 

Rapid  Transit  48 

Street  Railway  Tracks  48 

Bus  Routes  48 

PARKING  50 

New  Parking  Lots  50 

Navy  Yard  Parking  50 

POLLUTION  IN  LITTLE  MYSTIC  CPIANNEL  52 

GEOLOGY  54 

APPENDIX 

Table  A-1,  Summary  of  Condition  of  Streets  to  be 
Retained 

Table  A- 2,  Boring  Date,  Charlestown 


INTRODUCTION 
Charlestown  is  almost  ideally  located  for  residential  develop- 
ment.  Its  proximity  to  downtown  Boston  facilitates  commuting. 
Peninsular  in  nature,  Charlestown  is  bordered  by  Boston  Harbor 
and  the  Charles,  Mystic  and  Miller's  Rivers.   The  eventual 
removal  of  pollution  from  these  waters  will  open  the  area  to 
recreational  use  greatly  enhancing  the  area's  desirability. 
Improvement  of  housing  and  the  addition  of  sufficient  commercial 
establishments  to  meet  the  needs  of  the  population  will  further 
encourage  people  to  settle  here. 

Charlestown  was  recognized  as  a  good  residential  area  at  the 
turn  of  the  century;  however,  during  the  last  fifty  years  the 
population  has  declined  to  less  than  50%  of  its  former  level. 
Encroachment  of  industrial  plants  and  unsightly  transportation 
facilities  has  significantly  contributed  to  this  decline.   In 
fact,  the  elevated  MTA  line  through  the  heart  of  the  nei^^hbor- 
hood  is  one  of  the  chief  causes  of  the  reduction  of  property 
values  along  Main  Street.   The  present  plan  for  Charlestown 
involves  removing  the  elevated  structure  and  buildings,  beyond 
repair,  rehabilitatin;-  most  of  the  remaining  dwellings  and 
generally  improving  the  area  and  service  facilities  for  housing. 

The  ijoal  is  to  reverse  the  trend  of  industrial  encroachment  in 
the  residential  area  and  eliminate  traffic  not  havinp  a  local 
origin  or  destination.   Trees  will  be  used  wherever  possible  to 
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screen  the  industrial  areas  from  the  residential  areas,  and 
through  traffic  will  be  diverted  around  the  periphery. 

This  report  describes  the  necessary  steps  to  improve  the  street 
and  highway,  water,  sewerage  and  drainage,  and  police  and  fire 
communications  systems  as  well  as  street  and  park  lighting  and 
the  Metropolitan  Transit  Authority  facilities.   All  recommended 
improvements  are  based  on  the  rehabilitation  and  renewal  plans 
prepared  by  the  BRA. 

The  design  features  described  in  this  report  conform  to  the  mini- 
mum design  criteria  of  the  City  of  Boston,  Public  VJorks  Department, 
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CONCLUSIONS .AND  RECOMMENDATIONS 

The  improvements,  as  set  forth  in  this  report  and  on  the  accom- 
panying drawings,  will  serve  as  a  workable  foundation  for  the 
redevelopment  of  the  Charlestown  Project  Area. 

Street  and  Highway  System 

Street  abandonment  in  blighted  areas  will  permit  new  housing 
and  commercial  development,  while  the  remaining  streets  will 
be  improved.   Relocation  of  Rutherford  Avenue  and  improvements 
along  Chelsea  and  Water  Streets  will  provide  a  sorely  needed 
system  of  by-passes  for  through  traffic  which  will  reduce  the 
traffic  problem  within  the  core  area  to  strictly  a  local  one. 

Street  and  Park  Lighting 

Street  and  park  lighting  is  inadequate  according  to  City  of 
Boston  standards  and  we  recommend  a  complete  new  system  of 
mercury  vapor  type  lamp  and  standard  combinations  be  installed 
throughout  the  Project  Area,  with  the  exception  of  Bunker  Hill 
Street  which  has  recently  been  improved  with  mercury  vapor 
street  lighting. 

High  and  Low  Service  Water 

High  and  low  service  water  systems  are  reported  by  the  city 
Water  Department  to  be  adequate  for  the  area.   Relocated  pipes 
and  revisions  of  parts  of  the  systems  to  compensate  for  abandoned 
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streets  are  indicated  on  the  accompanying  plans.   It  is  also 
recommended  that  all  high  service  pipes  be  cleaned  and  cement 
lined,  along  with  the  larger  low  service  mains  in  the  Project 
Area, 

Surface  Drainage  and  Sanitary  Sewers 

The  creation  of  a  separate  storm  water  drainage  system  is 
highly  recommended.   This  will  improve  Charlestown  immeasurably 
by  eliminating  the  pollution  from  the  present  combined  sewer 
system  which  overflows  into  Boston  Harbor  and  the  Mystic, 
Millers  and  Charles  Rivers. 

However,  abandonment  of  the  Beach  Street  overflow  sewer  should 
be  delayed  until  the  separation  of  drainage  and  sewage  is 
studied  in  the  Sullivan  Square  area.   Separating  the  storm 
water  flow  in  this  area  would  then  complete  the  transition  to 
a  separate  sewer  system  in  Charlestown. 

The  Little  Mystic  Channel  will  also  be  greatly  benefited  by 
eliminating  the  need  for  these  overflows.   Another  advantage 
will  be  the  resulting  relief  in  pumping  loads  and  maintenance 
costs  for  handling  sewage  flow.   Construction  of  a  dam  in  the 
new  Warren  Avenue  area  and  the  creation  thereby  of  a  new 
Charles  River  Basin  on  the  upstream  side  of  the  bridge  makes 
it  mandatory  to  remove  all  sanitary  flows  into  the  basin  area. 
We  recommend  further  that  the  present  combination  sewer  be 
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retained  strictly  as  a  separate  sanitary  sewer  system  discharging 
into  the  MDC  intercepting  sewer  and  the  subsequent  abandonment 
of  all  existing  overflow  and  outfall  sewers  and  appurtenances. 

Police  Signal  and  Fire  Alarm  System 

Police  signal  and  fire  alarm  systems  present  no  serious  problems. 
The  abandonment  of  various  streets  requires  the  relocation  of 
existing  boxes,  manholes  and  ducts  providing  equivalent  service 
to  the  locations  given  up. 

Traffic  Control  System 

The  proposed  traffic  control  system  will  be  drastically  revamped 
to  conform  with  the  new  street  and  highway  layouts,  particularly 
in  the  new  Rutherford  Avenue  and  V/ater  Street  areas.   New  traffic 
signals  will  also  be  installed  at  City  Square,  Warren,  Bunker 
Hill,  Main,  and  Austin  Streets.   A  new  traffic  circulation  plan 
proposed  by  the  BRA  Planning  Division,  is  incorporated  in  the 
plans.   Stop  signs,  parking  limitation  signs  and  other  regu- 
latory traffic  controls  will  be  set  up  by  BRA  as  the  pattern 
of  redevelopment  is  developed. 

Metropolitan  Transit  Authority  Facilities 

MTA  tracks  in  various  streets  will  be  removed  as  new  pavement 
is  placed.   Subject  to  the  proposed  relocation  of  the  MTA 
elevated  structure  through  the  project  area,  new  local  Bus 
routings  and  bus  stops  will  be  laid  out  by  the  MTA  to  conform 
to  the  new  general  redevelopment  and  satisfy  their  requirements. 
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SUMMARY  OF  COSTS 

The  following  is  a  summary  of  the  site  improvement  cost 
estimates: 

STREETS  3,680,030 

PARKS  AND  PLAZAS  111,200 

STREET  AND  PARK  LIGHTING  1,755,150 

HIGH  SERVICE  WATER  19  5,6  50 

LOW  SERVICE  WATER  7  8  5,550 
SURFACE  DRAINAGE  AND  SANITARY  SEWERS 

SURFACE  DRAINAGE  1,697,990 

SANITARY  SE'a'ERS  152,145 

POLICE  SIGNAL  AND  FIRE  ALARM  170,825 

TRAFFIC  CONTROL  SYSTEM  10  6,500 

REMOVAL  AND  BACKFILL  OF  STREETS  273,550 

TOTAL  8,928,590 
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GENERAL  DESCRIPTION 
Location 

The  General  Neighborhood  Renewal  Plan  (GNRP)  area  lies  completely 
within  the  confines  of  Charles town.   Its  approximate  boundary  is 
formed  by  Sullivan  Square,  Medford  Street,  the  Mystic  River,  the 
Navy  Yard,  the  Charles  and  Miller's  Rivers,  the  Cambridge- Boston 
and  Somerville- Boston  City  Lines  and  Rutherford  Avenue, 

Buildings 

The  subject  area  may  be  classed  as  residential  spotted  with 
normal  commercial  sub-areas.   Industry  occupies  practically  the 
entire  periphery  of  Charlestown  both  within  and  without  the 
GNRP  area.   Rising  from  the  crest  of  Breed's  Hill  in  the  heart 
of  the  area,  the  Bunker  Hill  Monument  is  the  most  visibly  spec- 
tacular of  the  area's  numerous  historic  sites. 

Topography 

The  lovjlands  around  the  general  area's  circumference  vary  in 
elevation  from  about  15  to  20  feet  (Boston  City  Base  Datum)  and 
the  main  or  central  portion  rises  sharply  to  twin  crests  at 
Breed's  Hill  (elevation  90)  and  Bunker  Hill  (elevation  120). 
This  marked  difference  in  elevation  results  in  steep  grades  on 
most  of  the  secondary  streets.   The  physical  nature  of  the  soil 
and  boring  data  are  shown  on  an  accompanying  plan  and  detailed 
in  the  appendix. 
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street  System 

In  general,  right  of  way  widths  of  the  main  thoroughfares  are 
adequate  for  their  intended  purposes  and  do  not  have  excessive 
grades.   These  main  streets  all  run  in  a  general  east-west 
direction,  with  the  exception  of  Chelsea  Street  which  runs 
north-south  and  serves  as  the  easterly  limit  for  the  other 
main  streets,  with  Sullivan  Square  forming  the  westerly  terminus. 
The  secondary  streets  lie  between  the  main  arteries  and,  for  the 
most  part,  run  north-south,   Rit:hts  of  way  are  generally  30  or 
•+0  feet  wide  although  about  20%  vary  from  25  down  to  6  feet. 
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STREET  At!D  HIGHWAY  SYSTEM 
General 

The  rehabilitation  program  envisions  retaining  the  majority  of 
the  existing  streets  in  their  present  rights  of  way,  providing 
new  wearing  surfaces  and  appurtenances  as  needed  and  improving 
utilities.   A  large  number  of  streets,  listed  in  Table  1,  will  be 
abandoned,  however,  to  create  new  redevelopment  areas.   Rutherford 
Avenue  will  be  relocated  to  provide  a  route  for  through  traffic 
away  from  the  community  proper;  and  V/ater  Street  will  be  extended 
northerly  through  the  Navy  Yard  to  join  Chelsea  Street  thereby 
providing  a  new  waterfront  traffic  route  which  v-jill  lessen 
traffic  in  the  residential  area. 

Condition  of  Streets 

A  thorough  physical  survey  was  made  of  all  existing  public 
streets  to  determine  the  visible  condition  and  materials  of 
pavements,  sidewalks,  curbing,  and  appurtenant  features.   Sup- 
plementing this  information,  a  complete  search  of  records  was 
made  at  the  Boston  Department  of  Public  Works,  Engineering  and 
Highway  Divisions  to  establish  the  existing  widths  of  rights  of 
way,  sidewalks,  and  roadways.   The  information  obtained  is 
tabulated  by  streets  in  the  three  volume  "Street  Condition 
Survey"  which  accompanies  this  report  as  an  addendum. 
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Vertical  Sight  Distance 

Bunker  Hill  Street  is  the  only  major  street  in  the  Project  Area 
with  possible  vertical  sight  deficiency.   The  high  point  in  pro- 
file lies  just  east  of  North  Mead  Street,  at  elevation  109.0 
(Boston  City  Base).   The  length  of  the  crest  is  about  UOO  feet, 
with  grades  of  about  6%  on  the  east  and  7%  on  the  west.   Based 
on  the  American  Association  of  State  Highway  Officials  stopping 
sight  distance  criteria,  a  design  speed  of  30  mph  requires  a 
sight  distance  of  200  feet.   Bunker  Hill  Street  meets  this 
requirement. 

Several  other  streets  in  the  redevelopment  area  have  steep  pro- 
files with  poor  sight  distance  at  crest  curves.   This  cannot  be 
easily  remedied  since  most  of  the  houses  are  located  less  than 
seven  feet  behind  the  curb  line,  which  leaves  very  little  room 
to  adjust  the  street  grades.   The  only  way  to  improve  these  pro- 
files would  be  a  complete  renewal  through  the  area. 

Horizontal  Sight  Distance 

The  secondary  streets  were  laid  out  long  before  present  day 
traffic  requirements  entered  the  design.   Homes  abut  the  street 
lines  from  corner  to  corner,  with  sidewalk  widths  of  4  feet  to 
7  feet.   Horizontal  sight  deficiencies  exist  at  practically  all 
corners  with  buildings.   The  removal  of  the  buildings  is  the 
only  remedy  to  provide  sufficient  sight  distance.   In  some  cases 
this  will  be  done  under  the  rehabilitation  program.   At  these 
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points,  and  at  corners  where  it  is  otherwise  possible,  we 
recommend  the  installation  of  larf^e  radius  curb  circles  to 
improve  the  traffic  movements. 

As  previously  stated,  it  is  the  intent  of  this  program  to  limit 
traffic  flow  within  the  residential  area  to  local  traffic,  as 
much  as  possible.   Maintaining  a  maximum  speed  limit  of  25  mph 
will  minimize  the  problems  caused  by  the  remaining  horizontal 
sight  deficiencies. 

Rights  of  'Jay 

Retained  public  streets,  except  in  a  very  few  cases,  will  be 
improved  within  their  present  rights  of  way  and  new  or  relocated 
streets  will  be  widened  to  provide  more  reasonable  local  traffic 
flow.   An  important  intent  of  the  program  is  to  deter  all  possible 
through  (interurban)  traffic  from  using  the  local  streets.   To 
accomplish  this,  new  periphery  streets  are  proposed  as  follows: 
Rutherford  Avenue  (dual  roadway)  will  be  relocated  and  extended 
to  the  'Jarren  Street  and  the  Washington  Street  Bridges,  and  './ater 
Street  v;ill  be  relocated  and  extended  to  join  Chelsea  Street  oppo- 
site Prospect  Street.   The  existing  ramps  providing  access  and 
egress  to  traffic  to  and  from  the  south  on  the  Fitzgerald  Express- 
way T.'ill  be  eliminated.   Traffic  to  and  from  the  north  will  still 
be  served  by  ramps;  however,  the  ramps  will  be  relocated  in 
accordance  with  the  Ilorth  Terminal  Area  Study. 
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A  new  bridge,  replacing  the  one  formerly  removed,  is  proposed  to 
carry  Chelsea  Street  over  Little  Mystic  Channel.   Terminal  Street 
will  be  relocated  and  improved. 

ffain  Street  is  to  be  abandoned  from  Baldwin  Street  to  Bunker  Hill 
Street  and  relocated  from  Baldwin  Street  to  Rutherford  Avenue. 

The  pavement  width  of  Medford  Street  is  to  be  narrov;ed  from 
Chelsea  Street  to  Monument  Street, 
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TABLE  1 


STREETS  TO  3E  ABANDONED 


STREET  ■ 


FROM 


TO 


Baldvjin  Street 
Bates  Street 
Beach  Street 
Benedict  Street 
Call  Street 
Chamber  Street 
Chapman  Street 
Charles  Street 
Decatur  Street 

Dunstable  Street 
Eden  Street 
Edgevjorth  Street 
Ferrin  Street 
Foss  Street 

Front  Street 
Frothingham  Street 
Gray  Street 
Henley  Street 
Hudson  Street 
Hunter  Street 
Jenner  Street 
Joiner  Street 
Lawrence  Street 
Lincoln  Street 
Lynde  Street 
^'ain  Street 
Mason  Street 
Middlesex  Street 
Mill  Street 
Miller  Street 
Mishawum  Street 
Rutherford  Avenue 

Seminary  Street 

Short  Street 
South  Eden  Street 
Stacey  Street 
Thompson  Street 
Tibbets  Town  V'ay 
Vine  Street 
Waldo  Street 
Mapping  Street 
Warren  Avenue 
Washington  Street 
Washington  Street  (N.) 

VJood  Street 


Main  Street 
Ferrin  Street 
Medford  Street 
Rutherford  Avenue 
Chelsea  Street 
Chelsea  Street 
Main  Street 
Main  Street 
Vine  Street 

Main  Street 
Main  Street 
Prospect  Street 
Edgeworth  Street 
Chelsea  Street 

Warren  Avenue 
Main  Street 
Chelsea  Street 
Main  Street 
Chelsea  Street 
Bunker  Hill  Street 
Front  Street 
Park  Street 
Miller  Street 
Main  Street 
Austin  Street 
Baldwin  Street 
Front  Street 
Lyndeboro  Street 
Essex  Street 
Main  Street 
Main  Street 
Union  Street 

Austin  Street 

Bunker  Hill  Street 

Main  Street 

Main  Street 

Main  Street 

Mill  Street 

Chelsea  Street 

Warren  Avenue 

Chelsea  Street 

N.  Ab't.  Warren  Bridge 

Union  Street 

N.  Ab't.  Bridge  over 

Charles  River 
Main  Street 
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Rutherford  Avenue 
Bunker  Hill  Street 
Dead  End  Q  B  S  M  RR 
Lavjrence  Street 
Park  Street 
Water  Street 
Austin  Street 
Bunker  Hill  Street 
140  ft.  N.  of  Vine 

Street 
Rutherford  Avenue 
Ludlow  Place 
Tremont  Street 
Jackson  Street 
101  ft.  S.  of  Chelsea 

Street 
Austin  Street 
Rutherford  Avenue 
''Jater  Street 
Navy  Yard 
'/ater  Street 
Vine  Street 
Rutherford  Avenue 
'Jater  Street 
Seminary  Street 
Rutherford  Avenue 
Union  Street 
Bunker  Hill  Street 
Rutherford  Avenue 
Rutherford  Avenue 
Rutherford  Avenue 
Rutherford  Avenue 
Rutherford  Avenue 
144  ft.  E.  of 

Dunstable  Street 
83  ft.  S.  of  Austin 

Street 
Medford  Street 
Rutherford  Avenue 
Dunstable  Street 
Warren  Street 
Rutherford  Avenue 
Ounker  Hill  Street 
Charles  River  Avenue 
Water  Street 
City  Square 
Austin  Street 

City  Square 
110  ft.  N. .of  Main 
Street 


TABLE  2 

NEW  STREETS 

Austin  Street 
Main  Street  to  Prison  Point  Bridge 

1.  Main  Street  to  Rutherford  Avenue  to  be  widened  and  rebuilt 
completely  with  new  profile. 

2.  Rutherford  Avenue  to  Prison  Point  Bridge  to  be  completely 
relocated,  widened  and  rebuilt  as  shown  in  the  "North  Terminal 
Area  Study,"  including  a  proposed  elevated  structure  to  carry 
the  left  turn  traffic  from  Prison  Point  Bridge  into  Rutherford 
Avenue. 

Bunker  Hill  Street 
Medford  Street  to  Sullivan  Square 
A  new  channelized  double  roadway  is  proposed  extending  Bunker 
Hill  Street  through  to  Sullivan  Square.   This  will  be  new 
construction. 

Charles  River  Avenue 
A  new  service  road  is  required  from  Water  Street  at  Warren  Street 
Extension  running  southerly  to  Charles  River  Avenue. 

Chelsea  Street 
City  Square  to  Mystic  River 
1.   Warren  Street  Extension  northerly  to  Lowney  Way  is  to  be 
widened  and  rebuilt.   Provision  for  an  "off  ramp"  from  the 
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NEW  STREETS  (Con't) 
southbound  lane  of  the  Central  Artery  will  be  made, 

2.  An  extension  of  Lowney  Way  northerly  under  the  Central 
Artery  to  Chelsea  Street  will  be  made.   This  will  be  a  new  street 
forming  a  rotary  traffic  movement  with  Bunker  Hill  Street  traffic. 

3.  Chelsea  Street  Bridge  will  be  constructed  as  a  new  low  level 
Bridge  over  the  Little  Mystic  Channel.   This  bridge  will  be  built 
to  approximately  the  same   alignment  as  the  old  bridge  which  was 
removed  during  construction  of  the  Mystic  River  Bridge.   The 
existing  abutments  and  piers  will  be  incorporated  as  far  as 
possible  in  the  new  structure. 

4.  From  the  above  bridge  to  near  the  Mystic  River,  Chelsea  Street 
is  proposed  to  be  completely  new  construction  with  a  cul-de-sac  at 
the  river. 

Main  Street 
Baldwin  Street  to  Rutherford 
A  new  street  will  be  constructed  to  form  the  extension  of  Main 
Street  to  Rutherford  Avenue. 

Miller  Street 
Main  Street  to  Rutherford  Avenue 
This  street  will  be  new  construction  on  a  new  right  of  way. 

Putnam  Street 
This  street  will  be  extended  from  its  present  terminus  southerly 
to  Chelsea  Street.   This  extension  will  require  a  new  right  of 
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NEW  STREETS  (Con't) 
way  and  new  street  construction. 

Rutherford  Avenue 
Essex  Street  to  Charles  River  at  the 
Washington  Street  and  Warren  Avenue  Bridges 
This  portion  of  Rutherford  Avenue  is  to  be  reconstructed  as  a 
dual  roadway  in  accordance  with  the  "North  Terminal  Area  Study." 

Terminal  Street 
Medford  Street  to  Chelsea  Street 
This  street  will  be  re-located',  widened  end  reconstructed  to  conform 
with  B"A  plans  for  the  redevelopment  of  this  area. 

Warren  Street  Extension 
Park  Street  to  Water  Street 
This  will  be  a  new  street,  replacing  the  several  streets  in 
the  area  which  are  abandoned.   It  includes  revamping  the  inter- 
section at  Park  Street. 

Water  Street  and  Water  Street  Extension 
Rutherford  Avenue  to  Chelsea  Street 

1,  Water  Street  will  be  relocated  and  reconstructed  between 
Rutherford  Avenue  and  the  Navy  Yard.   Provision  for  an  "on 
ramp"  to  the  northbound  approach  to  the  Mystic  River  Bridge 
will  be  made.   Provision  for  "U"  turns  with  Chelsea  Street 
will  also  be  made. 

2.  Water  Street  Extension  will  be  a  new  street  running  along 
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NEW  STREETS  (Con't) 
the  northwesterly  side  of  the  Navy  Yard  from  Water  Street  to 
Chelsea  Street. 

Wood  Street 
From  110*  north  of  Main  Street  to  Green  Street 
This  street  will  be  new  construction,  relocating  the  section 
of  Wood  Street  to  be  abandoned. 
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TABLE  3 

STREET  ALTERATIONS  AND  vv'IDEMINGS 

Arrow  Street 
Lynde  Street  to  Rutherford  Avenue 
We  recommend  that  Arrow  Street  be  widened  and  rebuilt  to  conform 
with  Lynde  Street's  right  of  way. 

City  Square 
The  public  square  will  be  enlarged  as  recommended  by  BRA  and 
regraded  to  meet  the  new  grades  of  Chelsea  Street  and  Rutherford 
Avenue. 

Essex  Street 
Main  Street  to  Rutherford  Avenue 
The  intersections  at  Main  Street  and  at  Rutherford  Avenue  are 
scheduled  for  rebuilding  to  conform  with  the  proposed  redevelop- 
ment and  traffic  circulation  program. 

Bunker  Hill  Street 
Chelsea  Street  to  Medford  Street 
In  conformity  with  BRA  planning,  the  curbing  on  both  sides  of 
Bunker  Hill  Street  are  to  be  relocated  to  provide  protected 
parking  areas  along  the  curb  lines. 
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STREET  ALTERATIONS  AND  WIDEMINGS  (Con't) 

Ludlow  Place 

Mead  Street  to  Eden  Street 

Ludlow  Place  will  be  widened  and  rebuilt  to  replace  Eden  Street 

from  Ludlovj  Place  to  Main  Street. 

Main  Street 
The  intersection  of  Main  and  Devens  Streets  is  to  be  altered 
for  better  channelization  of  traffic i 

Medford  Street 
Monument  Street  to  Chelsea  Street 
The  pavement  of  Medford  Street  is  to  be  narrowed  to  conform 
with  BRA  redevelopment  and  traffic  flow  plans. 

Moulton  Way 
Moulton  Street  to  Decatur  Street 
We  propose  to  widen  and  rebuild  Moulton  Way  to  provide  traffic 
flow  and  compensate  for  the  abandonment  of  Vine  Street. 

Phipps  Street 
Main  Street  to  Lawrence  Street 
This  street  will  be  widened  and  rebuilt  to  conform  to  the 
Lawrence  Street  right  of  way. 
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SCOPE  OF  ROAD  CONSTRUCTION 
The  following  rating  system  for  pavements,  sidewalks  and 
curbing  was  prepared  as  a  result  of  the  previously  mentioned 
"Street  Condition  Survey": 

Excellent:     New  pavement  90-100%  perfect,  no  cracks. 

No  resurfacing  required. 
Good:  Wearing  surface  80-90%  perfect,-  no  cracks 

or  patches,  good  line  and  grade.   No 
resurfacing  required. 
Fair:  VJearing  surface  60-80%  perfect,  some 

cracks  and  patches,  generally  good  line 
and  grade.   Resurfacing  or  rebuilding 
dependent  on  age  of  pavement. 
Poor:  Pavement  clacked,  with  pot  holes  and 

generally  rough  surface.   Resurfacing 
or  rebuilding  required. 

Many  streets,  regardless  of  condition,  will  be  rebuilt  in  whole 
or  in  part  as  required  for  utility  construction  work. 

Abandoned  streets  will  be  broken  up  completely,  rough  graded  to 
conform  with  adjacent  ground  elevations,  and  granite  curbing 
will  be  salvaged.   Final  treatment  of  these  areas  will  be  handled 
by  the  residential,  commercial  and  industrial  developers. 
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COMSTRUCTIOM  STAPir'G 
General 

The  following  urogram  for  construction  staging  was  developed  by 
the  BRA  as  part  of  their  overall  renewal  and  rehabilitation  pro- 
gram.  Each  stage  represents  about  1  year  of  construction  time. 
The  total  area  has  been  divided  into  six  stages  or  a  six-year 
program. 

Each  sta^e  will  include  the  improvements  to,  or  abandonment  of, 
various  streets  and  utilities  to  the  extent  and  manner  catalogued 
in  this  report.   Each  stage  will  also  include:   (1)  necessary 
changes,  where  specified  to  the  fire  and  police  alarm  systems 
and  to  the  traffic  control  system,  (2)  construction  of  the  new 
storm  water  drain  system  and  (3)  installation  of  the  new  street 
and  park  lighting  system  and  abandonment  of  the  old.   Special 
construction  features  are  described  under  each  Stage  as  they 
occur. 

The  construction  staging  program  is  shown  on  the  plan  following 
this  section.   The  subscripts  shown  on  this  plan  correspond  to 
the  paragraph  numbers  of  the  material  which  follows. 

Stage  I 

Charlestown  "Early  Land"  is  included  in  the  areas  to  be  improved 

under  Stage  I,  on  five  sites  as  follows: 

1.   This  area  is  bounded  b^  Terminal  Street  on  the  north 
and  west,  Medford  Street  on  the  south  and  Chelsea  Street 
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on  the  east. 

Special  features  will  include  improvement  of  Little 
Mystic  Channel,  relocation  of  Terminal  Street  and  modi- 
fication of  the  Medford  Street  pavement. 

2.  This  area  is  bounded  by  Bunker  Hill  and  Tremont 
Streets  on  the  north,  Jackson  Street  and  school  property 
on  the  west,  Prospect  Street  on  the  south  and  Lowney  'Jay 
and  Edgei^orth  Street  on  the  east. 

No  special  construction  features  are  noted, 

3,  This  area  is  bounded  by  Main  Street  on  the  north. 
Union  Street  and  Public  Housing  property  on  the  west, 
Lynde  Street  and  Arrow  Street  on  the  south  and  Ruther- 
ford Avenue  and  Devens  Street  on  the  east. 

Mo  special  construction  features  are  noted, 

U.   This  area  is  bounded  by  Monument  Square,  Bartlett 
Street  and  school  property  on  the  north.  Pearl  Street 
on  the  west.  High  Street  and  Monument  Square  on  the 
south  and  Monument  Square  on  the  east. 

No  special  construction  features  are  noted. 

5.   This  area  is  bounded  by  Bunker  Hill  Street  on  the 
north.  Auburn  Street  on  the  west,  Russell  and  V/all 
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Streets  on  the  south  and  Walker  and  Sullivan  Streets 
on  the  east. 

;Jo  special  construction  features  are  noted. 

St^ge  II 

Staj'e  II  is  made  up  of  two  parcels  as  follows: 

1,    Beginning  at  the  project's  west  boundary  line  and 
the  k'ashington  Street  Bridge  at  its  northerly  street 
line;  thence  northerly  by  the  project  boundary  line  to 
the  north  street  line  of  City  Square  extended;  thence 
westerly  by  the  north  line  of  City  Square  extended;  thence 
southerly  by  City  Square;  thence  westerly  by  Rutherford 
Avenue  and  Lynde  Street;  thence  northerly  by  Union  Street, 
Main  Street  and  Thompson  Square;  thence  westerly  by  VJarren 
and  Main  Streets  to  Miller  Street;  thence  southerly  by 
the  vjesterly  line  of  the  new  Miller  Street;  thence  v;esterly 
by  the  north  line  of  Rutherford  Avenue  to  Baldwin  Street; 
thence  southerly  across  Rutherford  Avenue;  thence  easterly 
by  the  south  line  of  the  new  Rutherford  Avenue  to  the 
project's  west  boundary  line  at  the  Charles  River;  thence 
northerly  by  the  project  boundary  line  to  the  betjinning 
point. 

This  parcel  includes  construction  of  the  new,  relocated 
and  extended  Rutherford  Avenue  to  the  Charles  River;  re- 
construction of  the  City  Square  area  and  'later  Street 
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intersection;  and  relocation,  widening  and  construction 
of  Austin  and  Miller  Streets. 

2.   This  area  is  bounded  by  Medford  Street  and  the  rear 
property  line  of  the  new  school  on  the  north,  Polk,  Elm 
and  Edgeworth  Streets  on  the  west.  Bunker  Hill  and  Tre- 
mont  Streets  on  the  south  and  Lowney  VJay  and  Chelsea 
Street  on  the  east. 

This  parcel  includes  the  modification  of  Bunker  Hill 
Street  curbing  and  the  abandonment  of  Vine  Street. 

Sta^e  III 

Stage  III  consists  of  two  parcels  as  follows: 

1.    Beginning  at  the  corner  of  Lowney  l/ay  and  Prospect 
Street  to  Tremont  Street;  thence  northerly  by  the  new 
school  property  line  and  Jackson  Street  to  Bunker  Hill 
Street;  thence  westerly  by  Bunker  Hill  Street  to  Elm 
Street;  thence  northerly  by  Elm  Street  to  Medford  Street; 
thence  westerly  by  Medford  Street  to  Baldwin  Street; 
thence  southerly  by  Baldwin  Street  to  Bunker  Hill  Street; 
thence  easterly  by  Bunker  Hill  Street  to  Sullivan  Street; 
thence  southerly  by  Sullivan  Street  to  Wall  Street;  thence 
westerly  by  Wall  Street  to  Walker  Street;  thence  southerly 
by  Walker  Street  to  High  Street;  thence  easterly  by  High 
Street  and  Monument  Square  to  Winthrop  Street;  thence 
easterly  by  vJinthrop  and  Adams  Streets  to  Lowney  Way; 
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thence  northerly  by  Lowney  VJay  to  the  beginning  point. 

No  special  construction  features  are  noted. 

2.   This  area  is  bounded  by  Rutherford  Avenue  on  the 
north,  the  west  property  line  of  the  Old  Prison  on  the 
west,  the  BSM  RR  and  the  proposed  Inner  Belt  Highway  on 
the  south  and  the  Charles  River  on  the  east. 

This  parcel  includes  the  new,  widened  Austin  Street 
approach  to  the  Prison  Point  Bridge. 

Stage  IV 

Stape  IV  consists  of  one  large  area  as  follows: 

Bej^inning  at  the  corner  of  'Jarren  Street  and  Winthrop 
Street;  thence  northerly  by  V/inthrop  Street  to  Monument 
Square;  thence  westerly  by  Monument  Square  and  High 
Street  to  Walker  Street;  thence  north  by  Walker  Street 
to  Russell  Street;  thence  westerly  by  Russell  Street  to 
Auburn  Street;  thence  northerly  by  Auburn  Street  to 
Bunker  Hill  Street;  thence  westerly  by  Bunker  Hill  Street 
to  Baldwin  Street;  thence  southerly  by  Baldwin  Street  to 
Main  Street;  thence  westerly  by  the  new  Main  Street  Ex- 
tension to  Rutherford  Avenue;  thence  easterly  by  the 
north  street  line  of  Rutherford  Avenue  to  Miller  Street; 
thence  northerly  by  the  new  Miller  Street  to  Main  Street; 
then  easterly  by  ^^ain  and  Warren  Streets  to  the  beginning 
point. 
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This  area  includes  the  extension  of  Main  Street  to 
Rutherford  Avenue  near  Baldwin  Street  and  the  abandon- 
ment of  most  streets  between  Main  Street  and  Rutherford 
Avenue . 

Stage  V 

Stage  V  is  a  single  parcel  extending  to  Sullivan  Square  at  the 

westerly  end  of  the  project  area. 

This  area  is  bounded  by  the   BSM  RR  and  Bunker  Hill  Street 
extended  on  the  north,  Sullivan  Square  on  the  west,  Ruther- 
ford Avenue  on  the  south,  and  Main  Street  Extension  and 
Baldwin  Street  on  the  east. 

This  parcel  includes  the  abandonment  of  Main  Street  and 

all  side  streets  from  Baldwin  Street  to  Bunker  Hill  Street 

and  the  extension  and  channelization  of  Bunker  Hill  Street 
from  Medford  Street  to  Sullivan  Square. 

Stage  VI 

Stage  VI  is  comprised  of  the  remainder  of  the  Project  Area  and 
includes  the  new  layouts  of  Water  Street,  Chelsea  Street,  >Jarren 
Street  Extension  and  ramps  to  the  Central  Artery.   It  also  in- 
cludes the  new  low  level  bridge  to  carry  Chelsea  Street  over  the 
Little  Mystic  Channel  and  the  redevelopment  for  industrial  sites 
in  the  area  north  of  Terminal  Street.   This  parcel  is  described 
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as  follows : 

Be^^inning  at  the  intersection  of  the  Mystic  River  project 
boundary  line  and  the  east  street  line  of  Chelsea  Street; 
thence  westerly  and  southerly  by  the  project  boundary  line 
to  Terninal  Street;  thence  easterly  by  Terminal  Street  to 
the  west  street  line  of  Chelsea  Street;  thence  southerly 
by  the  west  street  line  of  Chelsea  Street,  Lowney  VJay 
Extension,  Lowney  iay  and  Chelsea  Street  to  Adans  Street; 
thence  westerly  by  Adams  Street  to  iJinthrop  Street;  thence 
southerly  by  vVinthrop  Street  to  v/arren  Street;  thence 
vjesterly  by  Warren  Street  to  Thompson  Square;  thence 
southerly  by  Thompson  Square  to  Main  Street;  thence  easterly 
by  Main  Street  to  Devens  Street;  thence  southerly  by  Devens 
Street,  Rutherford  Avenue  and  Arrovj  Street  to  Lynde  Street; 
thence  easterly  by  old  Rutherford  Avenue  to  City  Square; 
thence  northerly  by  City  Square  to  the  north  street  line 
of  City  Square;  thence  northerly  by  City  Square  to  the 
north  street  line  of  City  Square  at  Main  Street;  thence 
easterly  by  the  north  street  line  of  City  Square  and  the 
extension  of  said  line  to  the  project  boundary  line  at  the 
Charles  River;  thence  northerly  by  the  project  boundary 
line  along  the  Charles  River,  Navy  Yard,  Water  Street 
Extension  and  the  east  street  line  of  Chelsea  Street,  to 
the  beginning  point. 


-  27  - 


Private  Utilities 

The  Boston  Gas  Company  and  the  New  England  Telephone  and  Tele- 
graph Company  informed  us  that  they  contemplate  no  major  changes 
in  their  present  plant  in  Charlestown.   Both  companies  expect 
only  normal  maintenance  and  service  changes. 

The  Boston  Gas  Company  is  planning  to  relay  a  12  inch  main  in 
Sullivan  Street  between  Main  and  Bunker  Hill  Streets,  however. 
This  may  be  extended  to  Medford  Street  in  the  future. 

The  Boston  Edison  Company  is  planning  to  install  a  major  power 
trunk  line  within  the  Rutherford  Avenue  right  of  way  between 
Sullivan  Square  and  Middlesex  Street.   Their  line  then  runs 
southerly  to  the  project  boundary  line  about  opposite  Middlesex 
Street  and  then  easterly  to  the  Charles  River  outside  of  the 
project  boundary. 

We  anticipate  that  all  of  the  above  work  will  be  completed 
prior  to  the  renewal  work  in  Charlestown. 
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CONSTRUCTION 
STAGING  PROGRAM 


V/ATER  DISTRIBUTION  SYSTEM 

Existing,  System 

Charlestown  is  presently  served  by  a  low  and  a  high  service 
system;  the  latter  system  provides  domestic  water  supply  to  a 
small  area  at  a  relatively  high  elevation. 

Water  is  supplied  to  the  high  service  system  from  a  connection 
at  Causeway  Street  in  Boston  via  an  8"  steel  main  crossing  the 
Charlestown  Bridge.   In  an  emergency,  the  high  service  system  can 
be  supplemented  by  water  from  the  low  service  system  by  pumping 
water  through  a  check  valve  in  Auburn  Street.   A  new  12"  steel 
main  tied  into  the  Boston  system  via  the  west  side  of  the  Charles- 
town  Bridge  will  supplement  the  high  service  system^  supply  in  the 
future,  thereby  reducing  the  necessity  of  emergency  pumping  from 
the  low  service  system. 

All  existing  mains  in  the  high  service  system  are  old  and  their 
capacity  has  been  reduced  by  corrosion  and  other  deposits.   Clean- 
ing and  cement  lining  will  increase  the  carrying  capacity  of  these 
mains  and  inhibit  future  capacity  reduction. 

The  improvements  outlined  above  should  ensure  adequate  service  and 
fire  protection  for  the  high  service  area. 

Water  for  the  low  service  system  is  supplied  by  this  MDC  from  two 
locations  outside  the  project  area.   The  reliability  of  the  MDC 
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service  will  be  further  increased  by  construction  presently 
under  Tjay. 

The  existing  domestic  and  industrial  water  demands  in  the  low 
service  system  appear  to  be  met  adequately.   Although  the  mains 
are  7  5  to  100  years  old,  flow  tests  made  near  the  Boston  Naval 
Shipyard  in  April  1961  (as  reported  in  the  July  1962  '/hitman  8 
Howard  report)  indicated  the  availability  of  8,8  50  gallons  per 
minute  at  a  residual  pressure  of  20  pounds  per  square  inch.   Five 
thousand  gallons  per  minute  is  considered  adequate. 

The  lar<^e  service  mains  in  Bedford  Street,  Chelsea  Street,  Bunker 
Hill  Street,  Main  Street,  Rutherford  Avenue,  Park  Street,  Common 
Street  and  Adams  Street  should  be  cleaned  and  cement  lined  at 
this  time.   This  would  increase  their  carrying  capacity  to  areas 
proposed  for  redevelopment. 

Criteria  for  Hew  Mains 

Existing  mains  in  areas  subject  to  rehabilitation  should  provide 
adequate  domestic  supoly  for  the  time  being.   When  land  use  and 
street  patterns  have  been  developed  and  renewal  is  imminent, 
somic  of  these  existing  facilities  should  be  replaced  with  service 
mains  B"  or  larger.   Such  new  service  mains  should  be  cement 
lined,  tar  coated,  cast-iron  pipe  conforming  to  Federal  Specifi- 
cation WW-p-4  21  Type  II,  unless  otherwise  specified. 

The  existing  low  service  mains  in  the  area  between  Little  'lystic 
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Channel  and  the  Mystic  River  will  be  left  in  service  until  the 
layout  for  this  proposed  industrial  development  is  prepared. 
These  mains  may  then  be  used  to  supplement  the  area's  water 
requirements  or  relocated  as  required.   The  area  south  of  Ruther- 
ford Avenue  between  Prison  Point  Bridge  and  the  project  boundary 
opposite  Essex  Street  will  be  treated  in  the  same  manner. 

Because  of  the  ape  and  condition  of  the  existing  valves  and 
gates,  such  appurtenances  should  not  be  salvaged  and  reset  on 
the  new  mains.   All  new  gates  and  valves  furnished  should  be 
New  York  Pattern,  Metropolitan  Type,  Class  "D"  conforming  to 
Boston  .'ater  Department  specifications. 

All  existing  hydrants  not  manufactured  by  Bachelder  Fennoran  (BF), 
Smith  (S),  or  Mueller  (M)  should  be  replaced  with  Bachelder 
Fennoran  hydrants  vjith  6"  connectors.   Replacement  is  necessary 
because  of  their  age  and  the  size  of  their  connectors  to  the 
mains . 

After  implementation  of  the  above  recommendations,  the  subject 
area  should  have  sufficient  water  supply  to  meet  existing  domestic 
and  fire  protection  demands.   Adequate  water  supply  should  also 
be  available  to  staisfy  domestic  and  industrial  demands  in  areas 
proposed  for  redevelooment . 
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SURFACE  DRAINAGE  AND  SANITARY  SEWER  SYSTEMS 
General 

Charlestown  is  presently  served  by  a  combined  sev;er  system  which 
handles  both  sanitary  sewage  and  storm  water  in  the  sane  sewer 
pipe.   The  Boston  Public  './orks  Department  Sewerage  Division 
informs  us  that,  in  nearly  all  buildings  in  the  area,  sanitary  flow 
and  roof  leader  drainage  are  combined  into  a  single  house  con- 
nection to  the  sewers. 

Existing  System 

The  existing  sewers  in  Charlestovjn  are  old,  having  been  constructed 
over  100  years  ago.   However,  the  Sevjerage  Division  has  had  little 
or  no  difficulty  with  them  to  date  and  the  V/hitman  £  Howard  report 
of  July,  1962  indicates  that  age  has  had  little  effect  on  their 
efficiency  and  inspection  further  indicates  the  present  sewers 
to  be  in  favorable  condition. 

The  several  combined  sewer  systems  in  the  area  are  connected  to 
the  Metropolitan  District  Commission  interceptor  at  9  locations. 
This  interceptor  starts  at  Medford  and  Chelsea  Streets  and  cir- 
cles Charlestown  along  the  lowlands  of  the  Harbor  Front,  the 
Charles  River,  Rutherford  Avenue  to  Sullivan  Square,  and  Alvord 
Street  to  the  pumping  station  at  the  Mystic  River  in  Everett. 

A  regulating  device  and  tide  gate  is  provided  with  overflow 
pipe  lines  to  the  Harbor  or  Rivers  at  each  of  the  said  nine 
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connections  with  the  interceptor.   These  rerulators  are  discussed 
in  more  detail  in  the  V/hitman  S  Howard  report  of  July,  19  6  2  which 
states  that  "at  this  date  there  are  no  regulators  in  operating 
condition  vjithin  the  area,  and  only  a  few  tide  gates  are  in 
operation." 

The  forty-second  Annual  Report  of  the  MDC  Sewerage  Division  shows 
that  the  Charlestown  Pumping  Station  handles  an  average  quantity 
of  55,800,000  gallons  per  day  and  a  maximum  of  90,000,000  r aliens 
per  day.   The  pumping  station  receives  waste  water  from  22.50 
miles  of  separate  and  combined  sev^ers  serving  an  estimated  popula- 
tion of  about  20,000,  9  9.99^3  of  which  contribute  sewage.   The 
sewered  area  covers  about  0.67  square  miles  or  52.76'i  of  the 
total  area  of  1.27  square  miles  ultimately  to  be  served.   The  MDC 
informed  us  that  their  existing  intercepting  sewer  has  sufficient 
capacity  to  handle  approximately  the  present  sanitary  "f lovj  only. 
The  nev  intercepting  sewer  and  force  main,  now  under  construction, 
will  take  all  of  Belmont's  sanitary  sewage  flow  and  64?;  of  Cam- 
bridge's combined  sewage  flow.   Upon  completion  of  this  facility, 
the  overloading  of  the  Everett  Pumping  Station  and  the  Charles- 
town  sewer  system  during  non-storm  periods  will  be  considerably 
alleviated.   This  will  also  lessen  the  problems  to  be  met  when 
additional  areas,  now  unsewered,  are  developed  in  the  future. 

MDC  Dam 

The  UDC   is  presently  having  plans  prepared  for  a  new  dam  to  be 
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located  at  approximately  the  same  site  as  the  proposed  Viarren 
Street  Bridge.   'Je  understand  from  their  consultants  that  the 
water  level  behind  this  dam  will  be  maintained  at  elevation  8.00 
and  v.'ill  fluctuate  between  elevation  6.0  0  and  10.00  according  to 
storm'  and  other  conditions.   Upon  completion  of  this  dam,  all 
pollution  from  sewer  outfalls  and  other  sources  must  be  eliminated 
from  betvjeen  the  new  dam  and  the  existing  Charles  River  Dar.  at 
Science  Park  to  allow  this  area  to  be  used  safely  for  recreational 
boating. 
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Separate  Sanitary  and  Storm  Water  Systems 

It  is  proper  to  assume  that  during  all  storms,  and  probably  under 
peak  sanitary  flow  without  storm  water,  from  10  to  7  5%  of  the 
total  volume  of  sewage  reaches  Boston  Harbor,  Little  Mystic 
Channel  and  the  Charles  and  Mystic  Rivers  to  add  to  the  pollution 
of  these  waters.   The  MDC  favors  creating  separate  sanitary  and 
storm  water  systems  to:   1)  lessen  the  amount  of  pumping  required, 
2)  reduce  pollution  in  the  Harbor  and  3)  allow  the  abandonment  of 
regulator  chambers,  tide  gates  and  overflow  pipes.  The  Sewerage 
Division  of  the  City  of  Boston  also  favors  separate  sanitary  and 
storm  water  systems.   The  City  has  already  constructed  a  few 
separate  sanitary  sevjers  in  the  downtown  area  near  Chelsea  Street. 
Furthermore,  the  Housing  Project  between  Bunker  Hill  Street  and 
Medford  Street  has  a  separate  sanitary  and  storm  water  system. 
However,  these  localized  lines  are  connected  to  the  present 


combined  system  and  their  beneficial  effect  is  therefore  nulli- 
fied. 

We  feel  that  a  nevj  separate  storm  water  system  should  be  designed 
and  constructed  to  flow  and  discharge  by  gravity.   The  present 
combined  sewers  should  be  retained  as  a  separate  sanitary  sewer 
system.   The  outlet  elevations  for  the  entire  existing  sewer 
system  are  well  below  the  reported  high  tide  and  lov?  water  ele- 
vations of  11.80  and  0.81,  respectively.   This  is  obvious  since 
the  ■■'[DC   interceptor  has  an  invert  elevation  of  2.7  at  the  upper 
end  (Medford  and  Chelsea  Streets)  and  -5.0  near  Rutherford  and 
Mishawum  Streets.   This  precludes  the  use  of  the  present  sewers 
as  gravity  flow  storm  drains  without  resorting  to  expensive 
pumping  operations  to  discharge  in  the  harbor.   Furthermore, 
storm  water  drains  would  be  more  economical  to  construct  because 
of  the  shorter  lengths  and  smaller  depths  required.   The  existing 
sewers  could  easily  handle  the  smaller,  more  uniform  sanitary 
flow,  but  due  to  their  age  and  possible  condition  might  not  be 
able  to  withstand  storm  water  flows.   The  heavier  and  possibly 
overcharging  storm  water  flows  could  perhaps  cause  erosion  and 
failure. 

Included  in  the  project  for  storm  water  flow  is  a  price  for  a 
new  storm  water  house  connection  from  each  building  fronting  on 
the  storm  water  drain.   In  the  relatively  few  areas  where  storm 
drains  are  not  required  (surface  flow),  the  existing  combined 
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house  connections  may  remain  connected  to  the  sanitary  sewer 
since  the  volume  of  excess  water  contributed  would  be  compara- 
tively small.   However,  roof  leaders  should  be  diverted  from  the 
sanitary  system  where  it  is  possible  to  discharge  storm  water 
safely  to  the  surface  of  yards  and  streets. 

Construction  of  a  separate  storm  water  system  would  obviate  the 
need  for  the  large  intercepting  drain  (proposed  in  the  Whitman 
8  Howard  report)  along  Rutherford  Avenue  to  the  downstream  side 
of  the  proposed  dam  at  Warren  Street  unless  the  Miller's  River 
basin  is  filled  in  the  future. 

The  complete  installation  of  the  separate  storm  water  drainage 
system  could  prove  to  be  one  of  the  most  beneficial  improvements 
to  the  area  and  environs.   It  will  materially  reduce  the  pollu- 
tional  load  entering  the  local  waterways  and  help  create  a  more 
attractive  frontage,  thereby  increasing  Charlestown's  attractive- 
ness and  desirability  as  a  residential  community. 

EASEMENTS  FOR  UTILITIES 
The  desired  locations  of  easements  necessary  to  maintain  important 
utility  mains  serving  the  Project  Area  are  indicated  on  maps  ClO-1 
through  ClO-10,  Streets,  Parks  S  Plazas.   All  easements  should 
be  wide  enough  to  allow  maintenance  or  repair  of  utilities  with- 
out hindrance. 

Easement  No.  1  runs  through  Beach  Street  (proposed  for  abandonment) 
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and  private  lands,  from  Medford  Street  to  the  Mystic  River.   This 
easement  should  include  the  present  easement  through  private  lands 
which  contain  the  existing  MDC  interceptor  overflow  sev/er  (which 
is  to  be  retained)  to  the  Mystic  River.   The  proposed  new  storn 
water  drain  outfall  from  Iledford  Street  will  also  pass  through 
this  easement  to  reach  the  Mystic  River, 

Easement  Ho.  2  runs  parallel  to  and  immediately  north  of  Ruther- 
ford Avenue  and  is  within  the  proposed  service  road  for  the  re- 
development area  shown  on  the  Planning  Map.   This  easement  v^ill 
extend  from  Main  Street  extension  at  Rutherford  Avenue  to  a  point 
near  the  B  £  M  Railroad.   The  utility  lines  from  the  abandoned 
portion  of  Main  Street  will  be  relocated  to  within  the  bounds  of 
Easement  No.  2. 

Easement  Ho.  3  is  located  in  Middlesex  Street  (proposed  for 
abandonment)  from  Lyndeboro  Street  to  Rutherford  Avenue.   The 
proposed  utility  lines  from  Main  Street  to  the  Rutherford  Avenue 
system  vjill  be  within  this  easement. 

Easement  Mo.  4  is  located  in  Tibbets  Town  '/ay  (proposed  for 
abandonment)  from  Hill  Street  to  Rutherford  Avenue.   This  ease- 
ment would  provide  space  for  needed  utility  lines  from  Main 
Street  to  Rutherford  Avenue.   Because  Easement  Mo.  4  occupies 
the  same  space  as  the  proposed  service  road  for  the  nev;  apart- 
ments shown  on  the  Planning  Map,  it  will  not  interfere  with 
redevelopment . 
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Easement  Mo.  5  is  in  the  proposed  service  road  from  Main  Street 
about  opposite  Sullivan  Street  to  Rutherford  Avenue.   This  ease- 
ment vjill  be  similar  in  purpose  to  Easement  Mo,  4. 

Easement  No.  6  is  in  Eden  Street  from  Main  Street  to  Ludlow  Place 
(proposed  for  abandonment).   This  easement  crosses  the  proposed 
play  area  of  the  nev;  junior  high  school.   All  existing  underground 
utilities  will  remain  intact. 

Easement  Mo .  7  is  through  private  lands  from  Union  Street  at  Lynde 
Street  to  the  relocated  and  extended  Rutherford  Avenue.   This  ease- 
ment is  for  utility  lines  and  provides  no  serious  problem  to  the 
program. 

Easement  No.  8  is  in  Vine  Street  from  Moulton  Street  to  Chelsea 
Street  and  will  accommodate  trunk  utility  lines  already  located 
therein.   Relocation  of  these  lines  is  not  economically  advisable. 
The  easement  passes  through  a  parking  area  and  will  not  appreciably 
affect  the  planning  program. 

Easement  Mo.  9  is  in  Decatur  Street  from  Moulton  VJay  to  Vine 
Street.   This  easement  joins  Easement  No.  8,  passes  through  the 
same  parking  area  and  is  similar  in  purpose. 
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FIRE  AND  POLICE  COMMUNICATION  SYSTEM 

Fire  and  police  communication  lines  will  be  relocated  wherever 
required  by  the  new  street  program.   The  present  systems  are  in 
satisfactory  working  order  and  will  be  retained  wherever  possible. 

Police  Signal  System 

Although  the  police  signal  system  is  about  26  years  old  and  has 
a  theoretical  life  of  about  30  years,  the  system  is  in  satisfac- 
tory working  order  as  reported  by  the  Police  Signal  Division 
and  evidenced  by  the  lov^7  maintenance  cost  on  the  system. 

Fire  Alarm  System 

The  Boston  Fire  Department  reports  their  alarm  system  is  in  good 
condition.   This  system  was  installed  in  sections  and  some  of 
these  sections  have  been  replaced.   In  other  areas  some  boxes 
have  been  abandoned  and  new  boxes  have  been  added  in  other  loca- 
tions.  The  Department  estimates  the  expected  life  of  the  system 
is  about  15  years. 

Each  system  is  carried  through  a  separate  duct  owned  by  the  New 
England  Telephone  and  Telegraph  Company.   Each  department  con- 
structs and  maintains  their  own  manholes  and  ducts  where  tele- 
phone ducts  are  not  available.   This  includes  laterals  from  tele- 
phone ducts  to  call  boxes.   Wiring,  call  boxes,  fire  test  posts, 
fire  cable  boxes,  and  appurtenances  are  owned  and  maintained  by 
the  Police  Signal  Division  or  the  Fire  Alarm  Division. 
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Relocations 

Approval  of  the  following  relocations  was  obtained  through 

discussions  of  the  plans  with  the  Department  officials: 

Medford  and  Tufts  Streets 
Relocate  police  call  box  directly  across  Medford  Street,  500' 
south  of  Corey  Street.   Relocate  fire  alarm  box  to  new  curb  line. 

Bunker  Hill  and  Medford  Streets 
Relocate  police  call  box  to  new  south  curb  of  Bunker  Hill  Street. 
Relocate  fire  alarm  box  to  south  side  of  Bunker  Hill  Street,  150' 
east  of  Medford  Street. 

Miller  and  Lawrence  Streets- 
Relocate  police  call  box  to  southeast  corner  of  Lawrence  Street. 

Miller  Street 
Relocate  fire  alarm  box  from  Chapman  Street  and  existing  Ruther- 
ford Avenue  to  Miller  Street,  about  250'  north  of  Rutherford 
Avenue . 

Rutherford  Avenue 
Relocate  fire  alarm  box  at  corner  of  Dunstable  Street  to  new 
north  curb  line  of  Rutherford  Avenue. 

Relocate  police  and  fire  boxes  at  corner  of  Chapman  and  Austin 
Streets  to  northeast  corner  of  Austin  Street  and  relocated 
Rutherford  Avenue. 
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Relocate  fire  alarm  box  from  Front  Street  (approximately  900' 
southeast  of  Austin  Street)  to  the  north  side  of  relocated 
Rutherford  Avenue  near  its  existing  location.   Install  a  new 
police  call  box  at  the  same  location. 

Relocate  fire  alarm  box  and  cable  test  box  near  corner  of  Front 
Street  and  Warren  Avenue  to  northwest  corner  of  Rutherford  Ave- 
nue and  Chelsea  Street  Extension. 

Raise  fire  test  post  at  base  of  Central  Artery  pier  on  north 
side  of  Warren  Avenue  to  new  grade  of  Rutherford  Avenue. 

V/ater  Street 
Relocate  fire  alarm  box  at  corner  of  VJarren  Avenue  and  Waldo 
Street  to  southeast  corner  of  Washington  Street  North  and  relo- 
cated Water  Street. 

Relocate  alarm  box  at  corner  of  Gray  and  VJater  Streets  to  south- 
east curb  line  of  relocated  Water  Street  near  VJarren  Street  Ex- 
tension. 

Abandon  alarm  box  at  corner  of  Joiner  and  Water  Streets.   Relocate 
police  call  box  to  south  curb  of  Water  Street  opposite  Joiner  Street, 

Warren  Street 
Relocate  fire  alarm  box  and  cable  test  box  at  Henley  Street  Ramp 
to  northwest  corner  of  VJarren  and  Park  Streets. 

Chelsea  Street 
Relocate  police  and  fire  boxes  at  Chelsea  and  Henley  Streets  to 
northwest  curb  line  of  Chelsea  Street  near  Putnam  Street. 
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STREET  AMD  PARK  LIGHTING 

The   present  Charlestown  street  and  park  lighting;  system,  for  the 
most  part,  consists  of  incandescent  lamps  producing  light  intensi- 
ties ranging  from  1,000  to  10,000  lumens.   There  are  also  53  gas 
lamps  still  functioning  in  scattered  areas.   Lighting  for  Ruther- 
ford Avenue  is  orovided  by  15,000  and  20,000  lumen  incandescent 
lamps.   Bunker  Hill  Street  is  completely  serviced  by  20,000  lumen 
mercury  vapor  lamps  V7hich  will  not  be  replaced. 

A  complete  new  system  of  street  and  park  lighting  is  planned  in 
accordance  with  standards  formulated  by  the  City  of  Boston  Street 
Lighting  Division. 

All  lightin,;^  standards  will  be  the  same  whether  for  sin^^le  or 
twin  units;  lamp  brackets  will  be  5  or  12  feet  in  length.    The 
lighting  units  will  be  luminaires  unitized  150  to  450  watt 
mercury  vapor  lamps  with  built-in  ballasts  and  photo  cells. 

The  street  lighting  standards  are  based  on  the  following  rating 
values  by  classes: 

Lumens  per   Mercury  Vapor 
Class         Description  Lin.  Ft.        Lumens 

MAJOR  STREETS 

A   Very  heavy  vehicular  traffic     250-330         20000 

and/or  pedestrian  traffic-- 

MTA  routes — four  or  more 

traffic  lanes. 
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Lumens  per  Mercury  Vapor 
Class         Description  Lin.  Ft.    Lumens 

B   Major  streets  with  moderate  to   40-90  11000 

hoa^'-?'  vehicular  and  pedestrian 

traffic — I'TA  transportation 

routes . 

RESIDENTIAL  STREETS 

A   Residential  streets — average     30-60  7000 

business  districts--public 
buildinr's  used  at  ni^ht-- 
heavy  tree  foliacTe--moderate 
to  heavy  vehicular  and  pedes- 
trian traffic--MTA  routes-- 
continuous  apartment  type 
dwellings . 

B   Residential  streets — private    12.5-26  3500 

V7ays--alleys — strictly  resi- 
dential in  use  and  all  resi- 
dential streets  not  included 
in  Class  A. 
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TRAFFIC  SIGNALIZATION 

The  T5eripherv  of  the  project  area  consists  primarily  of  rr.ajor 
arterial  streets  serving  industrial  areas.  These  streets  are 
major  elements  in  radial  routes  leading  to  the  City  of  Boston, 

Volume 

The  present  traffic  volume  on  Rutherford  Avenue  is  approximately 
45,000  vehicles  per  day.   Volume  beneath  the  Mystic  River  Bridge 
is  approximately  20,000  vehicles  per  day.   In  the  interior  of 
the  project  area,  major  arteries  such  as  Main,  Bunker  Kill  and 
Medford  Streets  carry  volumes  of  between  7,000  and  10,000  vehicles 
per  day.   The  24-hour  traffic  flow  along  Rutherford  Avenue  is 
expected  to  grow  to  7  8,000  vehicles  per  day  by  1980,  and  the 
traffic  volume  beneath  the  Mystic  River  Bridge  is  expected  to 
reach  25,000.   'iithin  the  project  area  itself,  traffic  volumes 
along  the  major  arteries  and  less  important  collector  and  local 
streets  vi'ill  likely  remain  at  the  current  level  or  perhaps  decline 
as  a  result  of  improved  circulation  and  access  alonj?  the  peripheral 
arteries . 

Three  major  industrial  traffic  generators  surround  the  project 
area.   These  generators  are:   (1)  a  major  MTA  and  transportation 
terminal  at  Sullivan  Square,  (2)  extensive  industrial  and  ware- 
housing activity  along  Rutherford  Avenue  and  (3)  the  Navy  Yard 
which  employs  approximately  10,000  people  who  commute  each  day. 
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The  proposed  traffic  pattern  will  result  in  through  industrial 

traffic  using  the  major  arteries  at   the  edfe  of  the  residential 

area.   Interior  portions  of  the  project  area  should  be  relatively 
free  of  throu'-'h  traffic,  particularly  trucks. 

Criteria  for  Si?nalization 

On  the  basis  of  the  general  information  available  in  the  Ilorth 
Terminal  Area  Study  and  the  limited  traffic  volume  counts  which 
have  been  m.ade  in  the  project  area,  it  is  impossible  to  predict 
the  actual  quantity  of  traffic  expected  at  a  particular  inter- 
section.  The  locations  for  traffic  signalization  recommended 
in  this  report  are  based  on  the  folloiring  criteria: 

1.  Intersecting  roadways  carrying  more  than  one  lane 

of  traffic  where  a  large  traffic  volume  is  expected. 

2.  Intersections  where  the  crossing  of  a  heavy  move- 
ment and  a  light  movement  would  create  problems 
or  would  conflict  and  interrupt  major  flow. 

3.  Intersections  where  it  is  likely  that  vehicular 
movements  and  pedestrian  movements  will  conflict 
with  one  another. 

U,   Intersections  where  it  appears  that  traffic  con- 
flicts will  exist  in  large  numbers  on  the  basis 
of  the  overall  street  pattern. 

On  the  basis  of  these  criteria,  the  following  intersections  have 
been  selected  for  full  control  of  traffic  through  the  use  of 
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traffic  signals: 

1.  City  Square 

2.  Austin  Street  and  Rutherford  Avenue 

3.  Warren  Street  and  Chelsea  Street 
k,  ''.'arren  Street  and  Park  Street 

5.  '/arren  Street  and  Water  Street 

6.  '/ater  Street  at  the  Maval  Shipyard 

7.  Main  Street  and  Austin  Street 

8.  Medford  Street  and  Bunker  Hill  Street 

9.  Rutherford  Avenue  at  the  Charlestov/n  Bridpe 

10.  School  Street  and  Hain  Street 

11.  School  Street  and  Bunker  Hill  Street 

The  systen  of  signalization  which  is  recommended  and  on  which  the 
estimates  are  based  involves  the  establishment  of  progressively 
timed  si<:nals  alon^  Rutherford  Avenue  and  the  Chelsea-  'ater  Street 
one-v?ay  pair.   It  is  anticipated  that  other  locations  vill  operate 
as  isolated  intersections.   Interconnections  should  nonetheless 
be  made  initially  in  the  event  that  it  may  be  possible  to  com- 
bine these  signals  in  a  nre-timed  program  for  traffic  progression. 
This  system,  will  provide  the  flexibility  of  individual  controllers 
for  independent  operation  and  interconnection  for  coordinated 
signal  systems.   Furthermore,  this  arrangement  would  be  adaptable 
for  more  complex  and  advanced  signal  systems  should  such  systems 
be  adopted  by  the  City  of  Boston  in  the  future. 
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The  standards  used  in  planning  signalization  for  these  inter- 
sections have  been  taken  from  the  "Manual  on  Uniform  Traffic 
Control  Devices  for  Streets  and  Highways,"  published  in  1961 
by  the  United  States  Department  of  Coninerce  -  Bureau  of  Public 
Roads,   ^'here  warranted,  standard  vehicular  signals  are  to  be 
supplemented  by  pedestrian  signals  located  at  each  end  of  con- 
trolled crosswalks. 

The  traffic  control  device  manual  itemizes  several  warrants  for 
determining  which  intersections  are  to  be  signalized.   These 
considerations  are  basically  as  follows: 

1.  Vehicular  volume 

2.  Interruption  of  continuous  flow 

3 .  Pedestrian  volume 

U.    Progressive  movements 

5.   Accident  experience 

5.    A  combination  of  the  above 

The  Charlestown  Urban  Renei;al  Project  Plan  envisions  bringing 
about  significant  changes  in  the  present  traffic  pattern  in  and 
throurh  the  Charlestown  area.   On  this  basis  and  from  limited 
current  data,  sufficient  traffic  figures  are  not  available  to 
warrant  placement  of  signals  at  specific  intersections.   However, 
considering  the  planned  traffic  pattern  and  the  traffic  generators 
in  and  around  the  project  area,  we  feel  that  one  or  more  of  the 
warrants  for  traffic  signalization  as  listed  in  the  manual  will 
be  satisfied  at  each  of  the  intersections  proposed  for  signali- 
zation. -ti?- 


METROPOLITAN  TRANSIT  AUTHORITY  FACILITIES 

Rapid  "Transit 

Present  facilities  within  the  project  area  include  the  elevated 
rapid  transit  line  operating  from  the  Charlestown  Bridge  through 
Washington  Street  North,  City  Square  and  Main  Street  to  Sullivan 
Square,  with  stations  at  City  Square  and  Thompson  Square.  Aban- 
donment and  complete  removal  of  this  service  line  will  be  done 
by  others  upon  completion  of  the  proposed  new  MTA  line  bordering 
the  area  on  the  south. 

Street  Railway  Tracks 

Existing  tracks  at  street  level  are  located  on  the  follov;ing 

streets  in  their  present  condition: 

Tracks  buried  with  new  street  resurfacing  placed  over  them 
Main  Street  (City  Square  -  Sullivan  Square) 
Bunker  Hill  Street  (Chelsea  Street  -  Sullivan  Square) 
Chelsea  Street  (City  Square  -  Bunker  Hill  Street) 

Tracks  uncovered  and  operable 

Park  Street  (City  Square  -  Warren  Street) 

Warren  Street  (  Park  Street  -  Main  Street) 

Warren  Avenue  (City  Square  -  Warren  Avenue  Bridge) 

Washington  Street  North  (City  Square  -  Charlestown  Bridge) 

Bus  Routes 

The  following  is  a  listing  of  the  MTA  bus  routes  originating 

at  City  Square  and  passing  through  the  GNRP: 
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Route  Number 

4280-81-87  Bus  to  Woodlawn  and  Lyon  Square,  via  Mystic  River 
Bridge 

•♦284-85       Bus  to  Bellingham  Square,  via  Chelsea  Street  and 
Mystic  River  Bridge 

4331         Bus  to  Maiden  Square,  via  Chelsea  Street  and  Mystic 
River  Bridge 

4286         Bus  to  Navy  Yard  (Gate  5)  at  Chelsea  and  Medford 
Streets,  via  Chelsea  Street,  Lowney  l-Jay,  Bunker 
Hill  and  Chelsea  Streets 

These  bus  routes  pass  through  the  GNRP  Area: 

Route  Number 

4319         Bus  from  Hayes  Square  to  Haymarket  Square,  via 

Bunker  Hill  Street,  Lowney  Way,  Adams,  Common,  Park, 
and  -Main  Streets,  Washington  Street  North  and  Charles- 
town  Bridge 

4312         Bus  from  Sullivan  Square  Station  to  Haymarket 

Square,  via  Main,  Bunker  Hill  Streets,  Lowney  Way, 
Adams,  Common,  Park  and  Henley  Streets,  Washington 
Street  North  and  Charlestown  Bridge 

4  313  •  Bus  from  Sullivan  Square  to  Haymarket  Square,  via 
Main  Street,  Washington  Street  North  and  Charles- 
town  Bridge 
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PARKING 

New  Parking  Lots 

Two  major  parking  areas  are  being  planned  for  Charles town,  one 
at  Sullivan  Square  and  one  at  the  proposed  MTA  station  at  Austin 
Street  and  Rutherford  Avenue.   These  facilities  will  serve  the 
local  commuters  to  Boston  as  well  as  people  from  surrounding 
towns  desiring  to  avoid  the  downtown  Boston  traffic  snarl.   The 
two  parking  areas  will  serve  the  same  function  as  the  present  MTA 
terminal  parking  facilities. 

In  addition,  these  lots  will  relieve  some  of  the  critical  employee 
parking  problems  at  the  Charlestown  Navy  Yard.   Sixty  percent  of 
the  employees  drive  to  work  either  individually  or  in  car  pools. 
At  present,  many  of  these  employees  park  their  cars  on  the  streets 
and  in  small  parking  lots  adjacent  to  the  yard.   This  is  obviously 
not  desirable.   However,  with  the  construction  of  the  MTA  parking 
facilities  and  the  inauguration  of  good  bus  service  between  these 
facilities  and  the  Navy  Yard,  some  of  these  employees  will  be 
encouraged  to  use  the  MTA  lots.   Parking  areas  on  Charlestown 's 
periphery  will  be  located  on  main  arterial  streets,  thereby 
allowing  easy  access  and  egress  for  users.   This  will  help  relieve 
some  of  the  traffic  congestion  on  local  streets  during  the  evening 
rush  hour. 

Navy  Yard  Parking 

There  is  some  suitable  property  for  parking  lots  in  the  vicinity 
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of  the  Navy  Yard;  most  of  this  property,  however,  is  small  and 
already  being  used  for  this  purpose.   There  are  also  suitable 
locations  under  the  approach  to  the  Ilystic  River  Bridge  and 
along  Lowney  Way. 

A  parking  garage  could  be  developed  under  the  Central  Artery  on 
Chelsea  Street  in  the  area  bounded  by  Chelsea  and  '-Jater  Streets 
between  Rutherford  Avenue  and  'Jarren  Street  Extension.   This 
garage  could  provide  parking  space  for  600  to  800  cars.   In  addi- 
tion, there  are  about  300  to  500  parking  spaces  available  in  open 
areas  adjacent  to  the  Navy  Yard, 
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POLLUTION  IN  LITTLE  'lYSTIC  CHANNEL 

Redeveloping  the  areas  on  both  sides  of  the  Little  Mystic  Channel 
into  a  housing  area  and  recreational  area  includes  the  possible 
improvement  and  purification  of  the  water  in  the  channel.   The 
channel  and  adjoining  areas  were  visually  inspected  and  additional 
pertinent  information  was  gathered  from  the  19  6  2  Uhitnan  S  Hovjard 
report  and  plans.   In  addition,  consultations  were  held  with 
officials  of  the  Metropolitan  District  Commission,  State  Board 
of  Health  and  City  of  Boston  Sanitary  Division. 

It  is  evidert  that  over  90%  of  the  pollution  entering  Little 
Mystic  Channel  is  carried  in  by  tide  flows  from  Boston  Harbor. 
The  remainder  may  enter  from  direct  sewer  outfalls  from  abutting 
industrial  properties  and  surface  flow  from  adjoining  areas. 
Construction  of  the  proposed  recreational  develooment  and  public 
housin-'  project  scheduled  for  both  sides  of  South  Channel  should 
eliminate  the  latter  of  these  contributors. 

Little  Mystic  Channel  is  a  closed  inlet  of  Boston  Harbor.   Pollu- 
tion of  Boston  Harbor  itself  present  a  complex  problem.   This 
t>roblem  cannot  be  solved  completely  viith   the  elimination  of  any 
single  source  of  Dollution,  but  rather  with  joint  corrective 
action  on  all  contributing  sources  including  municipal  outfall 
or  overflow  sewers,  private,  industrial  or  commercial  outfall 
sewers,  garbage  and  refuse  disposal  and  even  ships  in  port. 
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Individual  areas,  such  as  Charlestown  and  Little  Mystic  Channel 
in  particular,  can  be  helped  immeasurably  by  eliminatin)r3  the 
many  sewage  overflow  pipes  hereinbefore  described.   One  of  these 
overflows,  a  3  6"x36"  box  outfall,  discharges  raw  sewage  directly 
to  the  mouth  of  L'ittle  ^lystic  Channel.   Discharges  from  the  other 
Charlestown  sewer  outfalls  contribute  to  the  general  pollution 
problem  in  like  manner. 

Much  of  this  raw  sewage  is  brought  into  the  channel  with  the 
tide.   Since  bacteria  can  live  in  the  water  for  ten  days,  it 
would  appear  that  the  channel  water  is  almost  constantly  polluted. 
Water  entering  from  other  sections  of  the  Harbor  would  take  a 
longer  period  of  time  to  reach  the  channel  and  therefore  would  be 
less  infectious. 

A  giant  step  toward  the  total  elimination  of  pollution  in  Little 
Mystic  Channel  v^JOuld  be  the  construction  of  the  complete  separate 
storm  water  drain  system  set  forth  in  this  report  and  on  the 
accompanying  drawings. 

There  are  no  sewers  in  the  Terminal  Street  area.   With  regard  to 
the  proposed  Industrial  Site  north  of  the  channel,  a  full  survey 
and  study  will  be  necessary  prior  to  providing  sewerage.   Separate 
sewers  and  storm  water  drain  systems  should  be  utilized  and  all 
sanitary  sev/age  should  be  conveyed  to  the  Medford  Street  and/or 
Chelsea  Street  sewer  system  by  gravity  flow,  inverted  syphon  or 
lift  pumping.   Septic  tanks  should  be  avoided  wherever  possible. 
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GEOLOGY 

Tuo  drunlins,  Breeds  Hill  and  Bunker  Hill,  comprise  the 
Charlestown  area.   These  drumlins  are  smooth  oval  hills  of 
mediu'n  to  compact  stony  glacial  till,   With  the  exception  of 
filled  land  and  possibly  blue  clay  deposits,  all  materials 
encountered  above  bedrock  are  of  either  placial  or  recent 
alluvial  origin. 

The  ^-ravels,  sands  and  silts  of  the  surficial  materials  are 
combined  in  a  loose  to  compact  till  containinr  numerous  cobbles 
and  boulders.   This  material  conforms  closely  to  the  usual  types 
of  glacial  deposits  and  causes  no  unusual  problems  in  foundation 
design. 

A  soft  blue  clay  and  sand  formation  underlies  much  of  the 
miscellaneous  fill  material  on  Charlestown 's  perimeter.   Wherever 
this  formation  occurs  in  any  considerable  thickness,  it  may  be 
necessary  to  employ  pile-supported  footings  for  construction  of 
certain  types. 

An  unsorted  mixture  of  firm  to  compact  sand,  qravel,  clay  with 
boulders  and  cobbles  underlies  the  clay  deposits.   This  material 
differs  from  the  very  compact  till  because  of  the  absence  of  rock 
flour  and  fine  materials  removed  by  one  or  more  of  the  processes 
of  weathering,  erosion  and  stream  action. 


-54- 


The  typical  bedrock  of  this  area  is  a  dark  bluish  gray  to  brownish 
gray  rock,  fine  grained  and  composed  chiefly  of  argillaceous 
material.   Bedrock  ranges  from  well  stratified  to  rather  massive 
material,  and  although  not  a  true  slate,  through  long  local  usage 
has  become  known  as  Cambridge  Slate. 

The  area  south  of  Rutherford  Avenue  is  overlain  by  miscellaneous 
fill  consisting  of  sand  and  gravel  with  silt  and  rubble.   This 
fill  varies  in  depth  from  8  to  18  feet  and  is  underlain  generally 
by  a  2  to  10  foot  layer  of  peat,  silt  and  mud.   This  unconsolidated 
material  overlies  medium  to  compact  sandy  gravel  and  clay. 

The  surficial  material  from  f^edford  Street  to  the  Little  Mystic 
Channel  is  miscellaneous  fill  composed  of  sand,  gravel,  silt, 
cobbles  and  rubble.   This  loose  to  compact  material  varies  in 
depth  from  2  to  18  feet  and  overlies  a  compact  sandy  gravel 
varying  in  depth  from  ^   to  lU  feet  and  containing  clay,  silt  and 
boulders.   Layers  of  yellow  clay,  silt  and  sand  in  varying  depths 
will  be  encountered  in  this  material. 

The  surficial  material  between  the  Little  Mystic  Channel  and 
the  Mystic  River  is  miscellaneous  fill  composed  of  gravel,  sand, 
silt,  boulders  and  rubble.   This  loose  to  compact  material  varies 
in  depth  from  0  to  16  feet  and  is  underlain  by  a  layer  of  silt  and 
sand  in  varying  depths  from  2  to  U6  feet.   A  medium  soft  to  soft 
blue  clay  varying  in  depth  from  U  to  40  feet  underlies  this 
material. 
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Although  the  surficial  material  of  this  area  may  indicate  good 
soil-bearing  capacity,  pockets  of  very  fine  silt  may  be  en- 
countered.  These  pockets  vary  in  depth  from  a  few  feet  below 
the  surface  of  the  existing  fill  down  to  the  underlying  soft 
clays.   We  therefore  recommend  that  extensive  borings  be  taken 
prior  to  final  design  to  determine  the  bearing  capacity  of  the 
underlying  strata.   The  boring  data  for  the  Charlestown  area 
is  shown  in  the  Appendix  of  this  report. 

References: 

Journal  of  the  Boston  Society  of  Civil  Engineers,  Vol.  40,  No.  1, 
January  19  53. 

Engineering  Report  on  Mystic  River  Bridge,  J.E.  Greiner  Company, 
Consulting  Engineers,  June  1947. 

Boston  Housing  Authority  -  Profile  of  Borings  by  John  M.  Gray 
Co.,  Architects,  Boston,  June  1939. 
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APPENDIX 


SUMMARY  OF  CONDITION  OF  STREETS  TO  BE  RETAINED 

Listed  below  is  a  tabulation  of  those  city  streets  in  the  project 
area  to  be  retained.   Street  conditions-  as  determined  by  survey 
in  December,  1962,  and  recommended  improvements  are  shown  therein, 

This  tabulation  is  summarized  from  the  three  books  entitled 
"Street  Condition  Sulrvey  -  Charlestown,  Massachusetts,  Book  1, 
2,  3,"  which  are  an  addendum  to  this  report. 


TABLE  A-1 


CONDITION  OF  STREETS 


EXCELLENT 


ROADWAY 


CURBING    SIDEWALK 


Main  Street  (City  Square-Baldwin)    Good 


Good 


Good 


GOOD 

Adams  Street  (Lowney  Way-75'  W. 
of  Common) 

Auburn  Street  (Main-Bunker  Hill) 

Clarken  Court  (Bunker  Hill, 

southerly  166' ) 

Concord  Street  (Monument  Square- 
Bunker  Hill) 

Cook  Street  (Bunker  Hill-Medford 
Street) 

Corey  Street  (Moulton-Bunker  Hill) 

Cross  Street  (High-Bartlett) 

High  Street  (Monument  Square-School) 

Laurel  Street  (Monument  Square- 
Cedar) 

Medford  Street  (Monument-Belmont) 

Monument  Street  (Bunker  Hill- 
Medford) 


Good 
Good 


Good 
Good 


Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Rebuild 

Good 

Good 

Good 

Good 


Good 


Good 
Good 

Repair 

Repair 

Good 
Good 
Repair 
Good 

Good 
Good 

Good 
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ROADWAY    CURBING    SIDEWALK 


Moulton  Street  (Bunker  Hill- 
2l0'  N  of  Vine) 

Pleasant  Street  (Main-Warren) 

Russell  Street  (Pearl-Sullivan) 

St.  Martin  Street  (Bunker  Hill- 
Medford) 

Soley  Street  (Warren-Monument  Sq) 

Tufts  Street  (Bunker  Hill-Medford) 

Union  Street  (Rutherford-Lynde) 


Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

.Good 

FAIR 

Adams  Street  (75'  W  of  Common- 
Winthrop) 

Allston  St.  (Bunker  Hill-Medford) 

Bainbridge  St.  (Chelsea-Decatur) 

Baldwin  St.  (Main-Bunker  Hill) 

Bartlett  St,  (Monument  Sq-School) 

Bartlett  St.  (Pearl-Walker) 

Belmont  (Bunker  Hill-Medford) 

Charles  River  Ave  (Water-s'ly) 

Common  St.  (Winthrop-Park) 

Common  St-  (Park-Adams) 

Cordis  St.  (Warren-High) 

Decatur  St.  (Moulton  Way-Medford) 

Dupont  St.  (Chelsea-Decatur) 

Eden  St.  (Ludlow-Russell) 


Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Remain 
Rebuild 
Resurface 
Rebuild 
Rebuild 
Rebuild 
Rebuild 


Reset 

Reset 

Good 

Good 

Reset 

Good 

Reset 

None 

Reset  R 

Reset 

Good 

Good 

Reset 

Good 


Repair 
Repair 
Good 
Good 
Rebuild 
Good 
Rebuild 
None 
S.  Rebuild  RS 
Rebuild 
Good 
Rebuild 
Rebuild 
Rebuild 
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ROADWAY    CURBING 


Essex  St.  (Main-Rutherford) 

Franklin  St.  (Main-High) 

Green  St.  (Main-Bunker  Hill) 

Harvard  Sq.  (Harvard-Harvard) 

Harvard  St.  (Rutherford-Devens) 

High  St.  (School-Walker) 

Lexington  St.  (Monument  Sq- 
Bunker  Hill) 


Resurface 
Rebuild 

Resurface 
Rebuild 
Rebuild 

Resurface 


Rebuild 
Rebuild 
Rebuild 


Lynde  St.  (Arrow-Union  ) 

Mead  St.  (Main-Bunker  Hill) 

Medford  St.  (Belmont- Bunker  Hill)   Resurface 

Monument  St.  (Main-Monument  Sq)      Rebuild 

Monument  Sq-s.s. (Winthrop-Pleasant)   Rebuild 

Mt,  Vernon  St.  (Lowney  VJay- 

104'  N  of  Mt  Vernon)  Resurface 


Nearen  Row  (Tremont-Ferrin) 

North  Mead  St.  (Bunker  Hill- 
N'ly  307') 

North  Mead  St  (Medford-S ' ly  125') 

Oak  St-  (Main-Russell) 

Park  St  (Henley-Common) 

Pleasant  St  (Warren-Monument  Sq) 

Polk  St  (Bunker  Hill-Medford) 

Prescott  St  (VJashington-Devens) 

Prospect  St  (Chelsea-Tremont) 

Russell  St.  (Sullivan-Auburn) 

Sackville  St  (Bunker  Hill-Medford) 

Salem  St  (Main-High) 


Remain 

Resurface 
Rebuild 

Resurface 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 


Reset 

Reset 

Good 

Reset 

Reset 

Repair 

New 

Reset 

Reset 

Reset 

Reset 

Good 

Reset 
Remain 

Good 

Good 

Good 

Reset 

New 

Reset 

Good 

Good 

Reset 

Reset 

Good 
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SIDEWALK 
Rebuild 
Rebuild 
Good 
Rebuild 
Rebuild 
Repair 

Rebuild 

Repair 

Rebuild 

Rebuild 

Rebuild 

Good 

Rebuild 
Good 

Good 

Good 

Good 

Rebuild 

Rebuild 

Rebuild 

Good 

Good 

Rebuild 

Rebuild 

Good 
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ROADWAY  CURBING  SIDEWALK 

School  St  (Main-Bunker  Hill)         Rebuild  Reset  Rebuild 

Seminary  St  (Lawrence-N' ly)        Resurface  New  Rebuild 

Summer  St  (Elm-School)  Rebuild  Good  Good 

Tremont  St  (Lowney-Monument  Sq)    Resurface  Reset  Rebuild 

Union  St  (Main-Rutherford)  Rebuild  Reset  Rebuild 

Washington  St  (Harvard-Rutherford)    Rebuild  Good  Good 

Winthrop  St  (Main-Monument  Sq)       Rebuild  Reset  Rebuild 


POOR 
Albion  PI  (Main-N  3  50') 
Armory  St  (Main-N  3  33') 
Baldwin  St  (Bunker  Hill-Medford) 
Boyle  St  (Pleasant-Cordis) 
Bunker  Hill  Ct. 
Cedar  St  (High-Bartlett) 
Chappie  St  (Bunker  Hill-Medford) 
Chelsea  St  (City  Sq-Warren  Ext) 
Chestnut  St  (Chelsea-Monument  Sq) 
Cordis  St  Ave  (Pleasant-Cordis) 
Devens  St  (Rutherford-Main) 
Edgeworth  St  (Tremont-Ferrin) 
Edgeworth  St  (Ferrin-Bunker  Hill) 
Ellwood  St  (Putnam-E'ly  209') 
Elm  St  (High-Medford) 
Ferrin  St  (Lowney  Way-Edgeworth) 
Ferrin  St  (Jackson-Bunker  Hill) 


Rebuild 

Reset 

Rebuild 

Resurface 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Rebuild 

Good 

Good 

Rebuild 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Resurface 

Repair 

Repair 

Rebuild 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Rebuild 

Reset 

Repair 

Surface 

Good 

Good 

Resurface 

Reset 

Rebuild 

Rebuild 

Reset 

Rebuild 

Surface 

Reset 

Rebuild 

Surface 

Reset 

Rebuild 
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ROADWAY    CURBING 


Hancock  St  (Green-Elm) 

Henley  St  (Harvard  Sq-Main 

Hill  St  (Cook-Sackville) 

Hurd's  Lane  (Main-Harvard  Sq) 

Jackson  St  (Ferrin-Bunker  Hill) 

Lawnwood  PI  (Main-N'ly  2  33') 

Lawrence  St  (Union-Seminary) 

Lawrence  St  (Miller-Phipps) 

Lyndeboro  St  (Essex-Middlesex) 

Middlesex  St  (Main-Lyndeboro) 

Monument  Ct  (Winthrop-Dead  End) 

Monument  St  (Monument  Sq-Bunker 
Hill) 


Rebuild 
Rebuild 
Rebuild 
Surface 
Surface 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 
Rebuild 


Rebuild 

Monument  Sq-N.S.  (Lexington-Concord)  Rebuild 
Monument  Sq  E.S.  (Winthrop-Concord)  Rebuild 
Monument  Sq  W.S.  (High-Tremont)  Rebuild 
Mt.  Vernon  Ave  (Chestnut-Mt.  Vernon)  Surface 
Mystic  St  (Bunker  Hill-Medford)  Rebuild 
Park  St  (City  Sq-Henley)  Rebuild 

Pearl  St  (High-Medford)  Rebuild 

Putnam  St  (Henley-Cornmon)  Rebuild 

Rutherford  Ave  (City  Sq-Union)  Resurface 
Salem  St  Ave  (Salem-High)  Rebuild 

Sullivan  (Main-Bunker  Hill)  Rebuild 

Trenton  St  (Bartlett-Bunker  Hill)  Rebuild 
Walker  St  (Main-Wall)  Rebuild 

Wall  St  (Sullivan-Walker)  Rebuild 


Reset 

Good 

Reset 

Reset 

Reset 

New 

Reset 

Reset 

Reset 

New 

Reset 

Reset 

Good 

Good 

Good 

Reset 

Reset 

Reset 

Reset 

Reset 

Reset 

Reset 

Reset 

Good 

Reset 

Reset 
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SIDEWALK 

Rebuild 

Good 

Rebuild 

Rebuild 

Rebuild 

Repair 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Repair 

Good 

Good 

Good 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Rebuild 

Good 

Rebuild 

Rebuild 
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ROADWAY  CURBING  SIDEWALK 

Warren  St  (Park-Main)  Rebuild   New  Rebuild 

Washington  St  (Rutherford-Union)    Resurface   Reset  Rebuild 

Wesley  St  (Pearl-Sullivan)  Rebuild   New  Rebuild 

Wood  St  (70'  N  of  Main-High)         Rebuild   Good  Good 


TABLE  A- 2 


BORING  DATA  CHARLESTOWN 

Key  to  boring  notation  and  notes  covering  symbols  are  given 
on  Boring  Location  Plan.  Column  1  of  the  tabulation  contains 
the  boring  number  and  the  coordinates  defining  the  locations 
on  the  plan.   Columns  2  and  3  give  elevations  or  depths i 
elevations  are  given  with  plus  or  minus  signs  and  refer  to 
Boston  City  Base,  whereas  depths  are  used  when  elevations  are 
not  known.   It  is  to  be  noted  that  figures  without  signs  alv/ays 
represent  depths.   Soil  types  are  given  in  the  final  column. 


BORING  LOGS 


NUMBER 

AND 
LOCATION 


1 

Bl 


2 

G3 


3 

Fl 


ELEVATION 

OR 

DEPTHS 

—  ^ 

FROM 

TO 

Bot.  of 

Pit 

10.5 

10.5 

30.0 

Bot.  of 

River 

6 

6 

35 

+16 

-12 

-12 

-33 

-33 

-84 

-84 

-114 

-114 


-119 


FORMATION 


Soft  fill 
Clay  (c) 

Mud 

Clay 

Struck  Rock 

Misc.  Sand  S  Gravel  Fill. 

Silty  Sand 

Soft  Blue  Clay 

Soft  Blue  Clay  w/ 

Fine  Sand 

Sand  Gravel  w/Clay  (c) 


4 

Fl 


5 

Gl 


+  15.7 

to 

+10 

+10 

to 

-36 

-36 

to 

-105 

105 

to 

-111 

+15 

to 

+  10 

+  10 

to 

-34 

-34 

to 

-88 

-88 

to 

-92 

Misc.  Fill 

Fine  Sand  w/Silt 

Soft  Blue  Clay 

Sand  Gravel  w/Clay  (c) 

Misc.  Fill 
Fine  Silty  Sand 
Soft  Blue  Clay 
Sand  £  Gravel" 
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TABLE  A-2    (Con't.) 


NUMBER 

AND 
LOCATION 

ELEVATION 

OP 
DEPTHS 

FROM 

TO 

FORMATION 

6 
E4 

Bot.  of  Cellar 

10 

Clay,  Rocks 

7 

B2 

Surface 
7.5 

9.5 

7. 

9. 

25. 

5 

5 

,0 

Fill 

Mud 

Sand,  Clay,  Rocks 

8 

E5 

Surface 

9 
12 

9 
12 
21 

Fill 
Clay 
Clay,  Rocks 

9 

G2 

Surface 
16.0 
28.0 
32.5 

16. 
28. 
32. 
52. 

0 

,0 

5 

0 

Misc.  Fill 

Mud,  Fine  Silty  Sand 

Loose  Sand 

Medium  Blue  Clay 

11 
B2 

Surface 
7.5 

11+. 5 

7. 
14. 

25. 

5 
5 

0 

Fill 

Mud 

Sand,  Gravel 

12 
C4 

Surface 

5 
20 

5 
20 
26 

Fill 

Clay  (c) 
Hard pan 

13 
B3 

Surface 
14 

14 
22 

Fill 

Sand,  Gravel,  Stones 

14 
B3 

Surface 

10 

16 

20 

10 
16 
20 
29 

Fill 

Peat  Mud 

Sand  (c) 

Clay,  Sand,  Rocks 

15 
C5 

Surface 

8 
14 

8 
14 
27 

Fill 

Soft  Mud  S  Fill 

Clay  (c) 

16 
D4 

Surface 
12 

12 
27 

Fill,  Little  Mud 
Blue  Clay  (c) 

17 

Gl 

+14 
-  2 

-34 
-69 

-  2 
-34 

-69 
-82 

Misc.  Fill 
Organic  Silty  Sand 

w/Gravel 
Soft  Blue  Clay 
Coarse  Sand  S  Gravel 

w/Bldrs.    (c) 
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TABLE   A- 2    (Con't.) 


NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

FORMATION 

FROM 

TO 

18 

B2 

Surface 

8.5 
14.0 
16.5 

8.5 
14.0 
16.5 
33.0 

Sand  8  Gravel  Fill 
Peat  Mud 
Coarse  Sand 
Blue  Clay 

19 

Al 

+  19 
+  11 
+  2 

+  11 
+  2 
-  9 

Fill 

Hardpan 

Clay,  Sand,  Gravel,  Till 

20 
Al 

+  24 
+  20 

+  2 

+  20 
+  2 

-  9 

Fill 

Sand,  Gravel,  Yellow 

Clay 
Blue  Clay,  Fine  Sand 

21 
Gl 

+  13 
+  5 
-24 
-64 

+  6 
-24 
-64 
-81 

Sandy  Fill 
Organic  Sand  S  Silt 
Med.  to  Soft  Blue  Clay 
Coarse  Sand  S  Gravel 
w/Bldrs.  (*) 

22 

B2 

+  20 
+  15 

+  15 
-10 

Sand,  Gravel 
Hardpan 

23 

B2 

+  15 
+  3 
-  1 

+  3 

-  1 

-  6 

Fill 
Peat 
Sand,  Gravel 

24 
A2 

+  20 

0 
-  5 

0 

-  5 

-  7 

Fill 

Hardpan 

Clay 

25 
B2 

+  12 
+  4 
+  1 

+  4 
+  1 
-  8 

Fill 
Silt 
Sandy  Clay,  Gravel 

26 
B2 

+17 
+  3 
-  2 

+  3 

-  2 

-  9 

Fill 
Peat 
Sand,  Gravel 

28 

B3 

+  16 
+  2 
-  1 

+  2 

-  1 

-  9 

Fill 
Peat 
Sand,  Gravel 
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TABLE  A- 2 

(Con't.) 

NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

-.-.FORMATION 

FROM 

TO 

29 

B3 

+  16 
+  5 
+  3 

+  5 
+  3 
-  7 

Fill 
Silt 
Sand, 

Gravel,  Clay 

30 
B3 

+17 
+  3 
+  1 
-  3 

+  3 
+  1 

-  3 

-  7 

Fill 
Silt 
Clay, 
Sand, 

Sand,  Gravel 
Gravel 

31 
C9 

+  17 
+  1 
-  6 

+  1 
-  5 
-10 

Fill 
Clay 
Sand , 

Gravel 

32 

C4 

+  17 
+  4 

+  4 
-  9 

Fill 
Clay, 

Gravel ,  Sand 

33 
C4 

+  17 
0 

0 
=  7 

Fill 
Clay 

34 
04 

+16 
0 

0 
-  7 

Fill 
Clay, 

Sand 

35 
C5 

+  17 

+  3 

0 

-  4 

+  3 

n 

-  4 

-  7 

Fill 
Silt 
Clay 
Clay, 

Gravel 

36 
D5 

+17 
+  5 
+  2 

+  5 
+  2 
-  8 

Fill 
Silt 
Clay, 

Gravel 

37 

D5 

+17 
+  7 
+  1 

+  7 

+  1 
-  2 

Fill 

Yellow  Clay 

Yellow  Clay,  Sand  Gravel 

38 
D5 

39 

D5 

+  27 
+  19 

+  32 
+  27 
+  17 

+  7 

+  19 
+  15 

+  27 
+17 
+  7 

-  4 

Fill 

Yellow  Clay,  Coarse 

Gravel 
Sand,  Gravel 
Hard pan 
Blue  Clayey  Sand, 

•  and  Gravel 
Hardpan 

40 
D5 

+  26 
+  21 

+  21 
+  9 

Sand,  Gravel 
Yellow  Clay,  Sand, 

Gravel 
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NUMBER 

AND 
LOCATION 


TABLE   A-2       (Con ' t . ) 

ELEVATimi 

OR 
DEPTHS 


•FORMATION 


FROM 


TO 


+  0 
+  6 


+  6 
-  5 


Yellow  Clay 
Blue  Scindy  Clay, 
Coarse  Blue  Stone 


i+l 
D5 


+  21 

+  9 

+  4 


+  9 
+  4 

-  3 


Fill 

Blue  Clayey  sand 

and  Gravel 
Yellow  sandy  clay, 
Gravel 


42 
D5 


43 
D6 


44 
E6 

45 
E6 

46 
F6 

47 

F5 

48 

F5 

49 
G4 


+17 
+  7 

-  1 

-  5 

+ 

7 

1 
5 
9 

Fill 

Sandy  Silt 
Fine  Sand 
Clay,  Gravel 

+16 
+  8 
+  1 

-  1 

-  4 

+ 
+ 

8 
1 
1 
4 
8 

Fill 

Sandy  Silt 
Fine  Sand 
Sand,  Gravel 
Fine  Sand 

Surface 

- 

3 

Sand,  Gravel 

+16 
+  7 

+ 
+ 

7 

1 

Sand,  Gravel 
Sand,  Clay 

+15 
+  4 

+ 
+ 

4 
1 

Sand,  Gravel 
Sand,  Clay 

+16 
+  7 

+ 
+ 

7 
4 

Fine  Sand  S  Gravel 
Gravelly  Clay 

+  21 
+16 

+  16 
+  10 

Sand,  Gravel 
Gravelly  Clay 

+17 
+  1 

+ 

1 
3 

Fine  Clayey  Sand 
Gravelly  Clay 
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TABLE  A- 2   (Con't.) 


MUnBER 

AMD 
LOCATION 


50 
F4 


51 

52 
G3 


53 
G3 


54 
G3 


55 

El 


56 
A  2 

57 
A2 


58 

El 


59 
E2 


60 
G3 


ELEVATIOiJ 

OR 
DEPTHS 

FROM 


+1B 
+  5 

+  17 

+  8 

+  20 

+  13 


+  25 
+  17 


+  23 
+  21 
+  8 


-  2 

-  4.6 

-  7.6 

Surface 
10 

Surface 

10 

+  17.5 

-  1 
-17 

+  17.5 
0 

-15 

+  16.5 
+  :5.5 


TO 

+  5 

+  2 

+  8 
0 

+  13 

-  3 


+  17 
+  4 


+  21 
+  8 
+  3 


-•■4.6 
--7.6 
-52.6 

10 
17 

10 

18 

-  1 
-17 
-24 

+  0.0 

-15 

-21 

+  ^5.5 
H  1.-5 


FORMATION 

Clayey  Sand 

and 

Gravel 

Clay 

Fill 

Clay 

Clayey  Sand 

and 

r.ravel 

Sandy  Clay, 

Coarse 

"  gravel 

Sandy  Clay,  travel 
Sandy  Clay,  Coarse 
Gravel 

Fill 
Hardpan 

Sandy  Clay,  Coarse 
Gravel 

Soft  ;iud  and  Silt 
Loose  Sandy  Gravel 
Soft  Blue  Clay 

Sand  and  Gravel  Fill 
Sand,  Clay 


Fill;  Ash,  Sand,  ■ 

Gravel 
Fine  Gravel,  cT-'^iy 


Rubble  Fill 

Silt  Sand  and  Gravel 

Soft  Blue  Clay 

Rubble  Fill 

Silt 

Med.  Blue  Clay 

Sand,  Gravel,  Clay  Fill 
Fine  Sand  and  Gravel 
w/Clay 
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TABLE  A-2   (Con't.) 


NUMBER 

AND 
LOCATION 


ELEVATION 

OR 
DEPTHS 


FORHATION 


61 
63 


62 
G3 


63 

G3 


6if 

F3 


65 
F3 


66 
F3 


67 
Bl 


68 
Al 

69 
A2 


FROM 

+  20 
+  14 
+  6 

+  20 
+  14 
+  6 

+  20 

+  9 

+  14 

-  3 

-  8 

+  13.7 
0 

-  7 

+  12.7 

-  3 

-  7 
-13 
-20 


+  6 
-  8 


+  16 
+  9 

+  21 
+  17 
+  7 

-12 


TO 

+  14 
+  6 
+  2 

+  14 
+  6 
+  1 

+  9 

+  3 

-  3 

-  8 
-16 

0 

-  7 
-17 

-  3 

-  7 
-13 
-20 
-25 


-  8 
-12 


+  9 
-14 

+  17 
+  7 
-  3 

-17 


Sand,  Gravel  Fill 

Soft  Silt  and  Sand 

Fine  Sand  and  Gravel  (C) 

Sand,  Gravel  Fill 
Soft  Silt  and  Sand 
Fine  Sand  and  Gravel 

Sand,  Silt  and  Gravel 

Fill 
Sand,  Gravel  w/Clay  (C) 

Sand,  Gravel,  Clay 

Fill 
Fine  Sandy  Silt 
Clay  and  Sand  (C) 

Misc.  Fill 

Peat,  Sand  and  Silt 

Yellow  Clay  (C) 

Misc.  Fill 
Silt,  Sand  and  Peat 
Med.  Yellow  Clay 
Soft  Blue  Clay 
Sand,  Gravel  and 
Clay  (C) 

Yellow  Clay  and  Sand  (C) 
Very  Hard  Clay,  Sand, 
Gravel  and  Stones 

Fill 

Stiff  Yellow  Clay 

Fill 

Clayey  Sand  and  Gravel 
Sand,  Fine  Gravel, 
Very  Little  Clay 
Fine  Clay 


70 
A2 


+  19 


-11 


Clay ,  Sand ,  Mixed  and 
Alternating 
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TABLE   A- 2       (Con't. ) 


NU^IBER 

ELEVATION 

AMD 

OR 

FORMATION 

LOCATION 

DEPTHS 
FROM 

TO 

71 

+  19 

+  4 

Yellow  Clay,  Sand 

A2 

+  4 

Supposed  Ledge 

72 

+  18 

+  15 

Fill 

A2 

+  15 

-  1 

Yellovj  Clay 

-  1 

-18 

Sand,  Gravel 

-13 

-16 

Stiff  Yellow  Clay 

73 

+  18 

+  15 

Clay,  Gravel 

A2 

+  15 

+  12 

Sand 

+  12 

-  1 

Yellow  Clay,  Sand 

-  1 

-14 

Clay,  Sand 

71 

+  18 

+  12 

Fill 

A2 

+  12 

+  3 

Yellow  Clay 

+  3 

-  2 

Sand,  Gravel 

-  2 

-  9 

Sand,  Gravel,  Stones 

-  9 

-11 

Clayey  Sand,  Ledge 

75 

+13 

+  7 

Peat 

A3 

+  7 

+  2 

Sand,  Gravel 

+  2 

-14 

Stiff  Yellow  Clay, 
Ledge 

76 

Surface 

7, 

.0 

Sand,  Gravel,  Clay 

F3 

Fill 

7.0 

21. 

,0 

Peat,  Sand  and  Clay 

21.0 

30. 

,0 

Yellow  Clay  w/Sand 

30.0 

32. 

,0 

Med.  Blue  Clay 

77 

Surface 

14. 

,5 

Misc.  Fill 

F3 

14.  5 

26. 

,0 

Yellow  Clay  and  Sand 

26.0 

29, 

,6 

Sand,  Gravel,  Clay 
w/ Boulders  (C) 

78 

Surface 

14, 

,0 

Misc.  Fill 

F3 

Itt.O 

18. 

,5 

Loose  Silt,  Peat 

18.5 

30. 

,5 

Hed.  Clay 

30.5 

32. 

,5 

Soft  Blue  Clay 

79 

Surface 

17. 

,0 

Misc.  Fill 

E2 

17.0 

30. 

,0 

Yellow  Clay  (C) 
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TABLE  A- 2   (Con't.) 


NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 

FROM 

TO 

80 

River  Bed 

6.5 

Soft  Mud 

Bl 

6.5 

23.0 

Silty  Sand,  Shells 

23.0 

26.7 

Sand  and  Gravel  (C) 

26.7 

28.5 

Med.  Blue  Clay 

28.5 

33.0 

Yellow  Clay  (C) 

33.0 

42.5 

Med.  Blue  Clay 

42.5 

64.0 

Soft  Blue  Clay,  Little 
Fine  Sand 

81 

Surface 

7 

Fill 

A2 

7 

11 

Soft  Silty  Sand 

11 

14 

Very  Fine  Sand 

14 

25 

Fairly  Stiff  Blue  Clay 

82 

Surface 

7.5 

Fill;  Wood,  Brick, 

C4 

Gravel,  Rubbish 

7.5 

16.7 

Fill;  Silt,  Wood, 
Brick 

16.7 

21.7 

Silt,  Little  Shells 

21.7 

23.8 

Coarse  Sand,  Little 
Gravel 

23.8 

30.0 

Med.  Blue  Clay 

83 

Surface 

2.0 

Fill;  Sand,  Gravel 

C2 

Clay 

2.0 

10.5 

Medium  Yellow  Clay, 
Sand,  Gravel 

10.5 

21.0 

Yellow  Clay.  Sand, 
Gravel  (C) 

86 

Surface 

11.5 

Fill 

A3 

11.5 

21.5 

Mud 

21.5 

22.0 

Sand,  Gravel 

22.0 

31.0 

Mud,  Blue  Clay 

87 

Surface 

2.5 

Cinder  Fill 

HI 

2.5 

33.7 

Silty  Sand,  Little 
Shells 

33.7 

49.8 

Silt,  Fine  Sand 

49.8 

54.0 

Coarse  Sand,  Gravel, 

54.0 


58.0 


Little  Clay 
Med.  Blue  Clay 
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TABLE  A-2   (Con't.) 


NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 
FROM 

TO 

88 

+  16.5 

+  11. 

0 

Fill;  Sand,  Gravel 

G3 

Clay 

+  11.0 

-15. 

0 

Yellow  Clay,  Fine 
Sand  and  Gravel  (C) 

89 

Surface 

16. 

.0 

Misc.  Fill 

E2 

16.0 

27. 

.0 

Yellow  Clay 

90 

Surface 

3. 

,0 

Misc.  Fill 

E3 

3.0 

13. 

,0 

Yellow  Clay,  Sand  and 
Gravel 

91 

Surface 

3. 

,0 

Misc.  Fill 

3.0 

12. 

,0 

Yellow  Clay,  Sand 
and  Gravel 

92 

Surface 

19. 

,5 

Misc.  Fill 

E2 

19.5 

30 

Med.  to  Compact  Yellow 
Clay 

97 

+  1 

-  4 

Soft  Black  Silt 

F6 

-  1+ 

-  9 

Sand,  Gravel 

-  9 

-11 

Sand,  Gravel,  Clay; 
Stiff 

-11 

-16 

Sand,  Gravel,  Clay  (C) 

98 

0 

-  4 

Water 

F6 

-  4 

-  7 

Soft  Black  Silt 

-  7 

-10 

Sand,  Gravel 

-10 

-13 

Sand,  Gravel,  Clay; 

Stiff 

-13 

-18 

Sand,  Gravel,  Clay  (C) 

99 

+  2 

-  2 

Soft  Black  Silt 

F6 

-  2 

-  5 

Sand,  Shells,  Gravel, 

-  5 

-  8 

Little  Clay 

-  5 

-  8 

Sand,  Gravel,  Clay; 

-  8 


-13 


Stiff 
Sand,  Gravel,  Clay  (C) 
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TABLE  A-2   (Con't.) 


102 
F6 


103 
F6 


lOU 

F6 


105 
F6 


NUMBER 

ELEVATION 

AND 

OR 

LOCATION 

DEPTHS 

FROM 

100 

0 

F6 

-  2 

-  6 

-  8 

-13 

-15 

101 

0 

F6 

-  3 

-  6 

-  9 

FORMATION 


-11 

0 

-  2 

-  5 

-  7 

-  9 

+  1 
0 

-  6 

+  17 
+  8 

+  1 
-33 

-  6 


0 

-  4 

-  6 


TO 


-  2 

Water 

-  6 

Soft  Black  Silt 

-  8 

Sand 

-13 

Yellow  Clay,  Sand, 

Gravel;  Hard 

-15 

Yellow  Clay,  Sand, 

Fine  Gravel 

-19 

Very  Hard  Yellow  Clay, 

Sand  and  Gravel 

-  3 

-  6 

Soft  Black  Silt 

-  9 

Sand ,  Gravel 

-11 

Sand,  Gravel,  Clay; 

Stiff 

-16 

Sand,  Gravel,  Clay  (C) 

-  2 

Water 

-  5 

Soft  Black  Silt 

-  7 

Sand,  Gravel 

-  9 

Sand,  Gravel,  Clay: 

-14 

0 

-  6 
-11 

+  8 
+  1 

-  3 

-  6 
-12 


-  U 

-  6 
-12 


Stiff 
Sand,  Gravel,  Clay  (C) 

Soft  Black  Silt 
Sand,  Clay,  Gravel 
Sand,  Gravel,  Clay  (C) 

Fill 

Yellow  Clay,  Fine 

Gravel 
Black  Sand,  Gravel 
Clayey  Gravel  and  Sand 
Sand,  Gravel,  Clay, 

Stones  (C) 

Soft  Black  Silt 
Clayey  Gravel 
Clay,  Sand,  Gravel, 
Stones  (C) 
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TABLE  A-2   (Con't.) 


NUMBER 

ELEVATION 

AND 

OR 

LOCATION 

DEPTHS 

FROM 

106 

+19 

F6 

+  3 

-  2 

-  5 

107 

+  15 

E6 

+  10 

-  1 

FORMATION 


108 
F6 


109 

E6 


110 

E6 


111 

E6 


112 


-  3 


+  16 

+  6 

+  3 

0 

-  2 

+15 
+  1 

-  1 

-  5 

+  15 
+13 
+  2 

-  1 

-  3 

+  15 
+  11 
+  7 
+  1 

-  2 

+  16 
+  9 
+  6 
+  1 


TO 


+  3 

-  2 

-  5 

-  9 

+  10 

-  1 

-  3 

-  6 


+  6 

+  3 

0 

-  2 

-  9 

+  1 

-  1 

-  5 

-10 

+13 
+  2 

-  1 

-  3 

-  9 

+11 
+  7 
+  1 

-  2 

-  7 

+  9 

+  6 

+  1 

-  5 


Fill 

Sand,  Gravel,  Black 

Silt 
Clay,  Sand,  Gravel 


Clay,  Sand,  Gravel 

(C) 

Fill 

Yellow  Clay  Fill 

Black  Silt,  Sand, 

Gravel 
Clay,  Sand,  Gravel; 

Boulder  (C) 

Fill 

Peat 

Sand,  Gravel 

Clay,  Sand,  Gravel 

Clay,  Sand,  Gravel 

(C) 

Fill 

Stiff  Black  Silt 

Sand,  Gravel,  Clay; 

Stiff 
Sand,  Gravel,  Clay 

(C) 

Fill;  Coal,  Dust,  Wood 
Sand  and  Gravel  Fill 
Sand,  Gravel,  Black 


Silt 

Sand,  Clay,  Gravel 

Sand,  Gravel,  Clay 

(C) 

Fill 

Yellow  Clay  Fill 

Peaty  Black  Silt 

Sand,  Clay,  Gravel 

Sand,  Gravel,  Clay 

(C) 

Fill 

Sand,  Black  Silt 

Sand,  Clay,  Gravel 

Sand,  Clay,  Gravel 

(C) 
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TABLE 

A-2   (Con't.) 

NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 
FROM 

TO 

113 

+  13 

+11 

Concrete 

E6 

+  11 

+  7 

Fill 

+  7 

-  1 

Sand,  Clay,  Gravel 
Stiff 

-  1 

-  6 

Sand,  Clay,  Gravel  (C) 

114 

+  17 

+  14 

Sand  and  Gravel  Fill 

E6 

+  14 

+  11 

Yellow  Clay  Fill 

+  11 

+  7 

Sand,  Gravel,  Black 
Silt 

+  7 

+  3 

Sand,  Clay,  Gravel 

+  3 

-  2 

Sand,  Clay,  Gravel  (C) 

115 

+  17 

+  9 

Yellow  Clay  Fill 

E6 

+  9 

+  4 

Sand,  Clay,  Gravel 

+  4 

-  1 

Sand,  Clay,  Gravel  (C) 

116 

+  17 

+  10 

Sand  and  Gravel  Fill 

E6 

+  10 

+  8 

Stiff  Clay 

+  8 

+  6 

Sand,  Clay,  Gravel 

+  6 

+  2 

Sand,  Clay,  Gravel  (C) 

117 

+  20 

+  18 

Sand  and  Gravel  Fill 

E6 

+  18 

+  14 

Stiff  Yellow  Clay 

+  14 

+  12 

Sand,  Clay,  Gravel 

+  12 

+  4 

Sand,  Clay,  Gravel  (C) 

118 

+  13 

+  8 

Fill 

A3 

+  8 

+  5 

Mud 

+  5 

+  4 

Peat,  Little  Gravel 

+  4 

+  1 

Blue  Clay,  Little  Fine 
Sand 

+  1 

-  2 

Fine  Sand,  Little  Clay 

-  2 

-  6 

Fairly  Stiff  Yellow 
Clay,  Little  Sand 

119 

+  13.0 

+  3. 

0 

Fill 

A3 

+  3.0 

+  1. 

5 

Silt 

+  1.5 

-  7. 

0 

Yellow  Clay,  Little 

-  7.0 


-  9.5 


Fine  Sand 
Fairly  Stiff  Blue  Clay 
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136 

A2 


TABLE  A-2   (Con't.) 


NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 

FROM 

TO 

120 

+  13 

+  5 

Fill 

A3 

+  5 

+  1 

Peat,  Mud 

+  1 

0 

Coarse .Gravel ,  Clay, 
Little  Mud 

0 

-  6 

Fairly  Stiff  Yellow 
Clay,  Little  Sand 

+  23 


-10 


Hardpan 


137 

82 


138 
A2 


139 

B2 


lUO 
B3 


141 
83 


1H2 
B3 


11+3 

CU 


+14 

+ 

9 

Fill 

+  9 

+ 

5 

Peat,  Silt,  Stones 

+  5 

~ 

3 

Peat 

-  3 

and 

below 

Coarse  Sand 

+  19 

+12 

Fill 

+  12 

+  11 

Peat,  Silt,  Stones 

+  11 

+10 

Sand 

+  10 

and 

below 

Clay,  Gravel,  Boulders 

+  16 

+ 

9 

Fill 

+  9 

+ 

7 

Silty  Peat 

+  7 

- 

3 

Coarse  Gravel 

-  3 

- 

6 

Fine  Sand 

-  6 

and 

below 

Blue  Clay,  Sand,  Stone 

+  16 

+ 

8 

Fill 

+  8 

+ 

6 

Silty  Peat 

+  6 

- 

3 

Gravel 

+  15 

+ 

7 

Fill 

+  7 

+ 

4 

Silty  Peat 

+  4 

and 

below 

Sand,  Gravel,  Boulders 

+  16 

+ 

5 

Fill 

+  5 

- 

4 

Sand,  Gravel,  Boulders 

-  4 

and 

below 

Sand 

+  16 

+ 

8 

Fill 

+  8 

— 

3 

Sand,  Gravel 

-  3 

and 

below 

Coarse  Gravel 
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TABLE   A-2       (Con't. ) 


NUMBER 

AND 
LOCATION 

ELEVATION 
OR 

DEPTHS 

FORMATION 

FROM 

TO 

144 

+  17 

+  6 
-  2 

and 

below 

+ 

6 
2 

Fill 

Sand, 

Clay, 

Clay 
Gravel 

145 

+  17 
+  5 
+  3 

and 

below 

+ 
+ 

5 
3 

Fill 
Sand 
Sand, 

Clay 

146 
C4 

+  16 
+  6 
+  4 

and 

below 

+ 
+ 

6 
4 

Fill 

Sand, 

Sand, 

Little 
Clay 

Gravel 

147 
C5 

+  17 
+  7 
+  5 

and 

below 

+ 
+ 

7 
5 

Fill 

Sand, 

Clay, 

Gravel 
Gravel 

148 
D6 

+  16 
+  9 
+  1 

and 

below 

+ 
+ 

9 
1 

Fill 

Peat, 

Sandy 

Silt,  i 
Clay 

Shells 

149 
D6 

+  16 
+  9 
+  1 

and 

below 

+ 
+ 

9 
1 

Fill 

Peat, 

Sandy 

Silt,  i 
Clay 

Shells 

150 
D6 

+16 

+  6 

+  4 

and 

below 

+ 
+ 

6 
4 

Fill 
Peat 
Blue  < 

:iay 

151 

E6 

+  14 
+  8 
+  5 

and 

below 

+ 
+ 

8 
5 

Fill 
Sandy 
Blue  ( 

Yellow 
:iay 

Clay 

152 
E6 

+  15 
+  5 
-  5 

and 

below 

+ 

5 
5 

Fill 
Sandy 
Blue  ( 

Yellow 
:iay 

Clay 

153 

E6 

+  14 
+  1 

and 

below 

+ 

1 

Fill 
Sandy 

Yellow 

Clay 

154 

E6 

+  16 
+  2 

and 

below 

+ 

2 

Fill 
Sandy 

Yellow 

Clay 

155 
F6 

+  15 

+  10 

and 

below 

+10 

Fill 
Fine  I 

Sand,  Gravel 

15  of 

29 

TABLE  A-2   (Con't.) 


NUMBER 
AND 

LOCATION 


157 
F5 


158 

F5 


159 
F5 


160 
GU 

161 

162 
G3 

163 

G3 

164 

32 


165 
B2 


166 

32 


175 
G4 


ELEVATION 

OR 

DEPTHS 

_«. 

FROM 

TO 

+  13 

+  7 

+  7 

+  5 

+  5  and 

below 

+  13 

+10 

+  10 

+  8 

+  8 

-  2 

+  14 

+  12 

+12 

+  7 

+  7  and 

below 

+  16 

+11 

+  11 

0 

+  20 

+  15 

+15  and 

below 

+  21 

0 

FORMATION 


+  23 


+  15 
+  5 

+  1 

+  16 
+  3 

0 

-  1 

-  8 

+  19 
+  12 
+  9 

+  4 

-  2 

-19 


+  5 
+  1 

-12 

+  3 
0 

-  1 

-  8 

-10 

+  12 
+  9 

-  8 

-  2 

-19 
-42 


Fill 
Peat 
Yellow  Clay 

Fill 
Sand 
Peat 

Fill 
Sand 
Sandy  Clay,  Gravel 

Fill 
Blue  Clay 

Fill 
Blue  Clay 

Sand,  Gravel,  Stone  (C) 


Sand,  Gravel,  Stone  (C) 


Fill 

Sand,  Gravel,  Yellow 

Clay;  Hard 
Sand,  Gravel,  Clay 

Fill 

Peat 

Coarse  Gravel,  Sand 

Sand,  Gravel,  Yellow 

Clay;  Hard 
Sand,  Gravel,  Clay  (C) 

Fill 

Coarse  Gravel 

Sand,  Gravel,  Clay  (C) 

Sand,  Gravel 

Clay 

Till 
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TABLE  A-2   (Con't.) 


NUMBER 

AND 
LOCATION 


ELEVATION 

OR 
DEPTHS 


FORMATION 


FROM 


TO 


177 

G5 

178 
G5 


180 
G5 


182 
G5 


183 
G5 


18U 
G5 


186 
G5 


189 
G5 


190 

H5 


+  5 

-  3 

+  2 
-15 
-25 
-29 
-49 
-52 
-81 

+  4 

-  6 
-12 

+  5 
-11 
-14 

-90 

+  1 
-11 
-27 
-28 
-44 
-47 

-  1 
-20 
-33 

-11 
-19 
-71 
-75 

-29 
^3  2 
-35 
-44 

-29 
-40 


-    3 

-33 

-15 

-25 

-29 

-49 

-52 

-81 

-85 

-    6 

-12 

-53 

-11 

-14 

-90 

-104 

-11 

-27 

-28 

-44 

-47 

-63 

-20 

-33 

-60 

-19 

-71 

-75 

-83 

-32 

-35 

-44 

-62 

-40 

-56 

Sand,  Gravel 
Till 

Silt 

Till 

Sand 

Till 

Sand,  Gravel 

Till 

Slate 

Silt 
Clay 
Till 

Silt 
Clay 
Till 
Slate 

Silt 
Till 
Sand 
Till 
Sand 
Till 

Silt 
Clay 

Till 

Silt 
Till 
Sand 
Till 

Silt 

Sand,  Gravel 

Clay 

Till 

Silt 

Till  (Slate) 


17  of  29 


NUMBER 

AND 
LOCATION 


191 

H5 


TABLE 
ELEVATION 

OR 
DEPTHS 

A- 

■2_ 

(Con' 

^ 

± 

FORMATION 

FROM 

TO 

-23 
-35 

-35 
-39 

Till 
Slate 

197 
E6 

198 

E6 

199 

E6 

202 

FS 


204 

F5 


At  -3  2 


At  -12 


At  -15 


+  13.9 

+  11.6 

+  5.4 
+  3.9 
+  1.7 

-  1.5 

-  3.1 

-  9.4 

-14.3 
-21.1 
-25.1 
-27.1 

-36.5 
-49.4 

+  9.3 

+  1.0 

-  5.7 

-  8.1 
-32.5 
-45.7 

-52.0 

-55.7 


Rock.   No  till 


Struck  rock 


Struck  rock.   No  till 


+11.6 

Fill;  Loam,  Cinders, 

Sand,  Gravel 

+  5.4 

Fill;  Sand,  Gravel, 

Clay 

+  3.9 

Mud  and  Fill 

+  1.7 

Peat  and  Fill 

-  1.5 

Riprap 

-  3.1 

Silt,  Sand,  Gravel 

-  9.4 

Yellow  Clay.  Sand 

-14.3 

Blue  Clay,  Little 

Sand 

-21.1 

Blue  Clay 

-25.1 

Hardpan 

-27.1 

Sand,  Gravel 

-36.5 

Fine  Sand,  Gravel 

-49.4 

Sand,  Clay 

-53.1 

Blue  Clay,  Sand  * 

+  1.0 

Fill;  Sand,  Gravel 

Clay 

-  5.7 

Sharp  Sand,  Fine 

Gravel 

-  8.1 

Clay,  Sand 

-32.5 

Soft  Clay 

-45.7 

Sharp  Sand,  Gravel 

-52.0 

Fine  Sand,  Gravel, 

Little  Clay 

-55.7 

Sharp  Sand,  Little 

Gravel 

-56.7 

Sand,  Gravel,  Clay  * 
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TABLE 

A-2   (Con't.) 

NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

FORMATION 

FROM 

TO 

206 
G6 

-33.2 
-35.8 

-55.0 
-58.5 

-35.8 
-55.0 

-58.5 
-59.9 

Silt,  Sand 
Coarse  Sand  and 

Gravel  (C) 
Fine  Sand  (C) 
Clay,  Sand  and  Gravel 
(C) 

20  8 
F6 

-29.4 
-36.0 
-41.5 

-36.0 
-41.5 
-42.4 

Black  Mud,  Wood 
Sand  and  Gravel  (C) 
Sand,  Gravel,  Little 

-42.4 


-46.0 


Clay 
Fine  Sand,  Little  Clay 
and  Gravel  * 


209 

F6 


214 

82 


215 

B2 


-  7.6 
-13.2 

-21.8 

-38.0 
-40.4 
-45.0 

-50.2 

+  10.7 

-  1.8 

-  5.8 

-11.3 
-22.8 

-26.3 


+  12.5 
+  5.5 

0.0 
-  2.5 

-15.0 


-13.2 

Riprap 

-21.8 

Fill;  Mud,  Sand, 

Gravel,  Brick 

-38.0 

Soft  Clay 

-40.4 

Sand  and  Gravel 

-45.0 

Sharp  Sand 

-50.2 

Fine  Sand,  Very  Little 

Clay 

-53.1 

Sand,  Gravel  •' 

-  1.8 

Fill;  Sand,  Gravel, 

Clay,  Wood 

-  5.8 

Peat 

-11.3 

Coarse  sand,  Gravel, 

Very  Little  Clay  (C) 

-22.8 

Sand,  Gravel  and 

Clay  (C) 

-26.3 

Cemented  Sand,  Fine 

Gravel,  Little 

Clay  (C) 

-27.8 

Hardpan,  Cemented  Sand, 

Gravel,  Clay 

+  5.5 

Miscellaneous  Fill  (C) 

0.0 

Fill;  Sand,  Gravel, 

Clay 

-  2.5 

Peat 

-15.0 

Coarse  Sand  and  Gravel 

(C) 

-23.5 

Blue  Shale 
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TABLE  A-2   (Con't.) 


218 
B3 


219 

C>4 


220 

A2 


NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 

FROM 

TO 

217 

+  11.5 

+  3.0 

Loose  Sand,  Gravel, 

B3 

Brick  and  Clay  Fill 

+  3.0 

-  1.5 

Soft  Peat 

-  1.5 

-  6.0 

Firm  Fine  Sand  and 
Gravel,  Little  Clay 

-  6.0 

-13.0 

Medium  Sand,  Gravel, 
Boulders,  and  Little 
Clay  (C) 

-13.0 

-15.5 

Fine  Sand,  Gravel  and 
Boulders  (C) 

-15.5 

-22.5 

Fine  Sand,  Gravel, 
Boulders  and  Little 
Clay  (C) 

+10.4 

+  1.4 

-  2.5 

-  6.6 

-13.6 

-21.1 

-27.6 

+  10.8 
+  6.8 

+  0.3 

+  20.8 

+17.8 
+  9.3 


+  l.U 
*  2.6 

-  6.6 
-13.6 

-21.1 

-27.6 

-30.6 

+  6.8 
+  0.3 

-  U.2 

+  17.8 

+  9.3 

-  8.7 


Fill;  Clay,  Sand,  Gravel 
Soft  Silty  Peat,  Little 

Fine  Sand 
Yellow  Clay  (C) 
Sand,  Gravel,  Little 

Clay  (C) 
Coarse  Sand,  Gravel, 

Boulder  (C) 
Sand,  Gravel,  Clay 

Hardpan  (C) 
Hardpan,  Boulders 

Sand  and  Gravel  Fill 
Medium  Sand,  Gravel 

and  Boulders  (C) 
Fine  Sand,  Gravel  and 

Boulders  (C) 

Loamy  Sand,  Little 

Gravel 
Sand  and  Gravel  (C) 
Fine  Sand,  Little  Fine 

Gravel,  Clay  (C) 


20  of  29 


i 


J 


TABLE  A-2   (Con't.) 


NUMBER 

ELEVATION 

AND 

OR 

FORMATION 

LOCATION 

DEPTHS 

FROM 

TO 

222 

+  26.6 

+  22.1 

Sand  and  Gravel  Fill 

Al 

+  22.1 

+  17.1 

Hard  Yellow  Clay 

+  17.1 

+  15.1 

Hard  Cemented  Sand, 
Gravel  and  Clay 

+  15.1 

+  10.1 

Hard  Cemented  Sand, 
Coarse  Gravel,  Little 
Clay 

+  10.1 

+  8.1 

Hard  Cemented  Sand 
and  Fine  Gravel 

+  8.1 

+  6.1 

Hardpan   * 

22U 

B2 


226 
Bl 


227 

31 


Wl 
B2 


+14.8 
+  11.2 

+  6.8 

-  0.8 

-4.8 

+  13.1 
+  10.1 

+  3.5 

-  0.9 

-  6.5 

+  11.5 
+  8.0 

-  6.0 
-11.0 
-19.0 


+  20 
-40 


+  11.2 
+  6.8 

-  0.8 

-  4.8 

-  7.8 

+  10.1 
+  3.5 

-  0.9 


Packed  Sand  and  Gravel 

Fill  (C) 
Fill;  Loose  Sand, 

Cinders,  Stones 
Soft  Silt 
Firm  Coarse  Dirty  Sand, 

Coarse  Gravel 
Sand,  Gravel  and  Clay 

(C) 

Packed  Sand  and  Gravel 

Fill  (C) 
Fill;  Loose  Sand, 

Ashes,  Cinders, 

Brick 
Fill;  Soft  Peat, 

Stones,  Wood 


-  6.5 

Soft  Silt 

-  9.9 

Sand,  Little  Clay  (C) 

+  8.0 

Sand  and  Gravel  Fill 

(C) 

-  6.0 

Loose  Sand,  Gravel, 

Cinders  and  Clay 

-11.0 

Yellow  Clay  (C) 

-19.0 

Medium  Yellow  Clay 

-33.5 

Medium  Blue  Clay,  Sand, 

Gravel   * 

-40 

Clay 

183 

Bedrock 
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_J 


NUMBER 

AND 
LOCATION 


TABLE  A-2   (Con't.) 


ELEVATION 

OR 
DEPTHS 


FORMATION 


W2 
F5 

W3 
A3 

W4 
F4 

W6 
D2 

WIO 
E6 

Wll 
D2 

W12 

HI 


W14 
HI 


FROM 

+15 
-55 

Surface 
82 

+  20 

-64 

+  15 
-105 

+  14.9 
-50.4 

26.6 
-77.1 

0 
-14.9 
-34.4 

-42.4 
-54.4 
-60.9 
-69.9 
-77.9 

+  16 

+  1 
-  1 
-13 

-20 
-26 

-32 

-59 

-72 
-89 


TO 


-55 
-191 

82 

400 

-64 
-133 

-105 
-236 

-50. 
-576. 

,4 

,0 

-77. 
-108, 

,1 
,0 

-14. 
-34. 
-42. 

,9 
,4 
,4 

-54. 
-60. 
-69, 
-77. 
-93, 

,4 
,9 
,9 
,9 
,9 

+  1 
-  1 

-13 

-20 

-26 

-32 

-59 
-72 

-89 

-93 


Overburden 
Bedrock 

Overburden 
Bedrock 

Overburden 
Bedrock 

Overburden 
Bedrock 

Overburden 
Dark  Gray  Shale 

Overburden 
Bedrock 

Water 

Sand,  Little  Gravel  (C) 

Soft  Blue  Clay,  Little 

Sand  and  Gravel 
Soft  Blue  Clay,  Stones 
Sand,  Gravel,  Boulders 
Sand,  Gravel,  Clay 
Compact  Fine  Sand 
Ledge 

Fill;  Sand,  Gravel, 

Wood 
Soft  Silt 

Silty  Sand,  Shells 
Coarse  Sand  and  Gravel 

(C) 
Fine  Sand  (C) 
Medium  Blue  Clay,  Fine 

Sand 
Soft  Blue  Clay 
Medium  Sand,  Gravel, 

Boulders  and  Clay  (C) 
Loose  Sand,  Gravel  and 

Boulders 
Shale 
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TABLE 

A-2   (Con't.) 

NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

FORMATION 

FROM 

TO 

HI 
E3 

+  25 
+  23.5 

+  23.5 
+  15.5 

Fill 

Clay  and  Gravel 

H2 
E3 

+  36.5 
+  34.0 

+  34.0 
+  27.5 

Fill 
Sandy 

Gravel  w/Clay 

(C) 

H3 
E3 

+  39.0 
+  34.5 

+  34.5 
+  23.0 

Fill 
Sandy 

Gravel  w/Clay 

(C) 

HH 
E3 

+  37.5 
+  33.0 
+  29. C 

+  33.0 
+  29.0 
+  22.0 

Fill 

Sandy 

Sandy 

Gravel  w/Clay 
Clay 

(C) 

HIO 
E3 

+  31.5 
+  28.0 

+  28.0 
+  21.0 

Fill 
Sandy 

Gravel  w/Clay 

(C) 

H12 
E3 

+  30.0 
+  21.0 
+  17.5 

+  21.0 
+  17.5 
+  9.0 

Fill 

Sandy 

Sandy 

Clay  (C) 
Gravel  w/Clay 

(C) 

H13 
E3 

+  26.0 
+  21.0 

+  21.0 
+  6.5 

Fill 
Sandy 

Clay 

H14 
E3 

+  25.5 
+  23.0 

+  23.0 
+  12.0 

Fill 
Sandy 

Gravel  v;/Clay 

H15 
F3 

+  24.5 
+  22.0 

+  22.0 
+  13.0 

Fill 
Sandy 

Gravel  w/Clay 

H16 
F3 

+  22.5 

+  18.0 

+  18.0 
+  5.0 

Fill 
Sandy 

Gravel  w/Clay 

H19 
F3 

+  24.0 
+18.0 

+  18.0 
-  3.0 

Fill 

Sandy  Clay  (Yellow  and 
Blue) 

H20 
F3 

+  23.0 
+  18.0 

+  18.0 
-  4.5 

Fill 
Sandy 

Clay 

H24 
F3 

+  19.0 
+  14.5 

+  14.5 
+  10.5 

Fill 
Sandy 
and 

Gravel  w/Clay 
Boulders   * 

H25 
F3 

+  18.0 
+  13.5 

+  13.5 
+  5.5 

Fill 
Sandy 

23  of 

Gravel  w/Clay 
29 

(C) 

TABLE 

A-2   (Con't.) 

NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

FORMATION 

FROM 

TO 

H26 
F3 

+  18.0 
+  10.0 

+  10.0 
-  9.0 

Fill 

Clay,  Sand  and  Boulders 

H27 
F3 

+  19.0 
+  10.0 

+  10.0 
-  7.0 

Fill 

Sandy  Clay  (Soft) 

H28 
F3 

+  18.5 
+  12.5 

+12.5 
-  6.5 

Fill 

Sandy  Clay  (Soft) 

H32A 
F3 

+  18.0 
+  5.0 

+  5.0 
-  6.0 

Fill 

Clay  w/Gravel 

H33 
F3 

+  19.0 
+  16.5 

+  16.5 
+  6.0 

Fill 

Sand,  Gravel  w/Clay  (C) 

H34 
F3 

+  18.0 
+  2.0 

+  2.0 
-  8.0 

Fill 

Clay  (Blue-Soft) 

H35 
F3 

+  17.0 
+  4.0 

+  4.0 
-13.0 

Fill 

Clay  (Blue)  w/ Boulders 

HH5 
G4 

+  15.5 
+  6.0 

+  6.0 
-  3.5 

Fill 

Clay  and  Sand  (C) 

H46 
G4 

+  17.5 
+  4.0 

+  4.0 
-  2.5 

Fill 

Clay  (Blue) 

H47 
G3 

+  20.0 
+  11.0 

+11.0 
+  3.0 

Fill 

Sand,  Gravel  w/Clay  (C) 

Hi+8 
G3 

+  24.0 
+19,0 

+  19.0 
+14.0 

Fill 

Sand,  Gravel  w/Clay  (C) 

Hug 

G3 

+  25.0 
+  22.0 

+  22.0 
+  14.5 

Fill 

Sand,  Gravel,  Clay  (C) 

H60 
F3 

+  17.5 
+  4.0 

+  4.0 
-27.0 

Fill 

Clay  w/Sand  and  Gravel 

H62 
F3 

+  17.0 
+  7.0 

+  7.0 
-45.0 

Fill 

Clay  (Blue) 

H63 
F3 

+  17.0 
+  12.0 
-44.0 

+  12.0 
-44.0 
-48.0 

Fill 

Clay  (Soft) 

Sandy  Gravel  w/Clay 
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TABLE   A-2       (Con't.) 


NUMBER 

AND 
LOCATION 

ELEVATION 

OR 
DEPTHS 

FORMATION 

FROM 

TO 

H6U 
F3 

+  17.5 
+  11.0 
-48.0 

+  11.0 
-48.0 
-55.0 

Fill 

Clay  (Soft) 

Sandy  Gravel  w/Clay 

H65 
F3 

+18.5 
+  3.0 
-22.5 

+  3.0 
-22.5 
-33.0 

Fill 

Clay  (Soft) 

Sandy  Gravel  w/Clay 

H70 
F3 

+  18.0 
+  7.0 
-31+. 0 

+  7.0 
-34.0 
-36.5 

Fill 

Clay  (Soft) 

Sandy  Gravel  w/Clay   * 

H76 
F3 

+  17.0 
+  11.0 
-38.0 

+11.0 
-38.0 
-49.0 

Fill 

Clay  (Soft) 

Sandy  Gravel  w/Clay 

H107 
F3 

+  18.5 
+  7.0 

-  1.0 
-34.0 

+  7.0 
-  1.0 
-34.0 
-40.0 

Fill 

Clay  and  Sand 

Clay  (Soft) 

Sandy  Gravel  w/Clay 

H124 
F3 

+  17.5 
+  12.0 
+  4.0 

+  12.0 
+  4.0 
-50.0 

Fill 

Clay  (C) 
Clay  (Soft) 

H139 

+  15.0 
+  9.0 

+  9.0 
-  6.0 

Fill 

Clay  (Soft) 

Him 

+  17.5 
+  11.0 

+  11.0 
-  7.5 

Fill 

Clay  (Soft) 

S3 
E6 

+  21.6 
+16.0 

+  16.0 
-19.0 

Fill 

Compact  Sand,  Gravel, 
Clay  and  Boulders 

SU 
E6 

+14.0 
-  1.0 

-  1.0 
-27.0 

Misc.  Fill 
Sand,  Gravel,  and 
Boulders   * 

S5 

E6 

+  13.9 

-  1.0 

-  6.0 

-  1.0 

-  6.0 
-17.0 

Fill 
Silt 
Sand,  Gravel,  Clay   * 
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TABLE  A-2   (Con't.) 


NUMBER 

AND 
LOCATION 


SB 
E6 


S7 

E6 


S8 

E6 


S9 

E6 


SIO 
E6 


Sll 
E6 


S12 

E6 


S13 
F6 


S14 
E6 


ELEVATION 

OR 
DEPTHS 

FROM 

+  13, 
-    8, 
-23, 
-43, 
-63, 

.6 
.4 
.4 
.4 
.0 

+  13, 

-13, 
-26, 

.8 
.8 
.3 

+  14. 

+    7. 
+    1. 

.8 
.3 
.3 

+  20, 
+    7, 

.2 
.2 

+  22. 
+10. 

.0 
.0 

+  22. 
+17. 
+  11. 

.4 
.0 
.0 

+  20. 
+12. 
+    5. 

.5 
.0 
,5 

+17, 

+  10. 
+    2. 

.0 
.5 
.0 

+  22. 

+  13. 

,0 

,0 

FORMATION 


TO 

-  8, 
-23, 
-43, 
-63, 
-84, 

-13, 
-26, 
-47, 


7 
1 
5 

7 
7 


+  10.0 
-10.0 


+  17.0 
+  11.0 
+  1.0 


+  12.0 
+  5.5 
-  1.0 


+10 
+  2, 


-33.0 


+  13.0 
-  1.0 


Misc.  Fill 
Silt,  Sand,  Shells 
Sand,  Clay 
Shale  (Soft) 
Shale  (Hard) 

Misc.  Fill 
Silt  and  Shells 
Sand,  Gravel,  Clay  and 
Boulders   " 

Fill 

Silty  Sand  and  Shells 

Sand,  Gravel  and  Clay  * 

Fill 

Sand,  Gravel,  Silt, 
Clay  and  Boulders 

Fill 

Sand,  Gravel,  Clay  and 
Boulders 

Riprap,  Fill 
Misc.  Fill 

Sand,  Gravel,  Clay  and 
Boulders   " 

Fill 

Sand,  Gravel  and  Clay 
Compact  Sand  and 
Boulders   " 

Fill 

Sand,  Gravel  and  Clay 

Fine  to  Coarse  Sand 

Fill 

Sand,  Gravel  and  Clay, 
Boulders   " 
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TABLE   A-2      (Con't.) 


NUMBER 

AND 
LOCATION 

ELEVATION 
OR 

DEPTHS 

FORMATION 

FROM 

TO 

S15 
E6 

+  22.0 
+  16.0 

+  16.0 
+  8.5 

Fill 

Sand,  Gravel  and  Clay 

S16 
E6 

+  24.6 
+  18.0 

+  18.0 
+  7.0 

Fill  (Bouldery) 
Sand  and  Gravel 

w/Boulders  and  Clay 

S17 
E6 

+  19.5 
+  18.0 

+  18.0 
-  1.0 

Fill 

Sand,  Gravel  w/Clay 
and  Boulders   * 

S22 
E6 

+  21.0 
+  11.5 

+11.5 
+  9.0 

Fill 

Sand,  Gravel  w/Clay 
and  Boulders   * 

S23 
E6 

+  21.8 

+m.8 

+  14.8 
+  7.3 

Riprap,  Fill 
Sand,  Gravel  w/Clay 
and  Boulders   * 

M18 

G^ 

G 

M19 

G4 

Surface 

-  7.6 

Sandy  Gravel,  Clay, 
Boulders   * 

Surface 

-12.1 

-32.1 

-12.1 
-32.1 
-52.1 

Clay,  Gravel,  Fine  Sa 
Soft  Clay,  Fine  Sand 
Sandy  Gravel  w/ Bould- 

ers  "■ 

M20 

Surface 
+  31.5 

+  31.5 
+  6.5 

Fill 

Sand,  Gravel,  Clay, 
Boulders   '• 

M2A 
G3 

Surface 
+  7.78 

+  7.78 
-  3.2 

Sand,  Gravel,  Clay 
Boulders ,  Hardpan  ='* 

MSB 
62 

Surface 
-22.2 

-22.2 
-29.2 

Sand,  Gravel,  Clay 
Boulders,  Hardpan  -' 

CI 

m 

+  68.5 
+  66.5 

+  66.5 
+  61.0 

Sandy  Gravel,  Till 
Sandy  Gravel  w/Bould- 
ers  (C)  * 

C2 

+  63.8 
+  58.2 

+  58.2 
+  54.2 

Sandy  Gravel,  Till 
Sand,  Gravel,  Clay 

w/ Boulders    (C)      * 
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TABLE  A-2   (Con't.) 


NUMBER 

AND 
LOCATION 

ELEVATION 
OR 

DEPTHS 

FORMATION 

FROM 

TO 

C3 

+  68.9 
+  65.6 

+  65.6 
+  59.9 

Fill 

Sand,  Gravel,  Clay 
w/Boulders  (C)  * 

C4 

+  72.2 
+  66.0 

+  65.0 
+  63.0 

Misc.  Fill 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

C5 

+  72.5 
+  68.0 

+  68.0 
+  66.0 

Loose  Fill 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

C6 

+  73.7 
+  71.7 

+  71.7 
+  67.7 

Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

C7 

+  714.0 
+  68.5 

+  68.5 
+  66.0 

Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

C8 
D4 

+  69.7 
+  65.7 

+  65.7 
+  62.7 

Fill 

Sand,  Gravel,  Clay 
w/  Boulders  (C)  * 

C9 

+  69.7 
+  66.7 

+  66.7 
+  61.2 

Fill 

Firm  Sand,  Gravel 

+  61.2 


+  53.2 


w/Clay 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 


CIO 
D3 


+  64.0 
+  62.0 


+  62.0 
+  59.5 


Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 


Cll 
D3 


+  53.0 
+  61.0 


+  61.0 
+  58.5 


Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 


C12 


+  70.0 
+  63.0 


+  63.0 
+  58.5 


Loose  Misc.  Fill 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 


C13 


+  71.0 
+  68.5 


+  68.5 
+  6I4.5 


Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 
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TABLE 

A-2   (Con't.) 

NUMBER 

ELEVATION 

AND 
LOCATION 

OR 

DEPTHS 

FORMATION 

FROM 

TO 

C14 

D4 

+  73.0 
+  71.0 

+  71.0 
+  67.5 

Fill 

Sand,  Gravel,  cxay 
w/ Boulders  (C)  - 

C15 
D4 

+  70.5 
+  68.0 

+  68.0 
+  66.0 

Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

C16 
D4 

+  70.0 
+  64.5 

+  64.5 
+  61.0 

Loose  Fill 

Firm  Sand,  Gravel 

017 
D4 


C18 
D4 


C19 
D4 


C20 
D4 


C21 
D4 


+  61.0 


+74.2 
+  71.7 


+  72 

+  70 


+  72 
+  70 


+  72.8 
+  67.8 


+  68.0 
+  66.0 


+  58.0 


+  71.7 
+  63.2 


+  70.2 
+  64.7 


+  70.4 
+  64.9 


+  67.8 
+  66.8 


+  66.0 
+  63.0 


Boulders 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

Loose  Fill 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  '- 

Loose  Fill 
Sand,  Gravel,  Clay 
w/ Boulders  (C)  ='' 

Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 

Loose  Misc  Fill 
Sandy  Gravel  w/Bould- 
ers  (C)  " 

Fill 

Sand,  Gravel,  Clay 
w/ Boulders  (C)  * 


*        Denotes  boring  driven  or  washed  to  refusal. 
(C)  Denotes  compact  material. 
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